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RESEARCH 


By Way of 
Introduction 

WHAT are the problems being posed to research and 
development laboratories? What is on the horizon in 
materials and components? In new theories of product 
design? In principles of operation? In test methods and 
performance evaluation? What is the current thinking 
... It will be the 
responsibility of this department to periodically bring 
into focus selected news of this character. 


of research men and design engineers? 


Some rules: Wherever possible, the source of each item 
will be identified. If no identification is given, this will 
indicate that the information has been derived on a con- 
fidential basis; it will be unlikely that the source, or even 
additional data, could be revealed to inquiring readers. 
. . » This department, however, does welcome your com- 
ment and discussion. In particular, it will welcome (for 
possible publication) “work-in-progress” notes on your 
own research projects. Address all communications, Ed- 
itor, Research Horizons, care of this publication. 
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For brevity, references to articles in ELECTRICAL 
MANUFACTURING will be in this style: (EM 
9-51/103). In this example, the reference is to the 
September 1951 issue, page 103. 


wo. : 


Tailor-Made Metals 
by Cold-Working 


Watch for entirely new materials developed by cold- 
working of metals at extreme low temperatures approach- 
ing that of liquid air . . . Research indicates that at such 
temperatures, the metals undergo significant changes in 
structure and in physical and magnetic properties. Good 
possibilities are seen for developing metals to meet pre- 
determined characteristics . . . a metallurgical analogy 
to what the chemists are doing in synthesizing resins and 
dielectrics to meet a set of desired properties. Cold- 
working method appears specially valuable for stainless. 


Se 


How “Miniature” Should 
Miniaturization Go? 


Where should the designer strike a balance between 
further reduction in equipment size and adaptability of 
the design to ease of fabrication? There’s a considerable 
show of opinion that progress in various miniaturization 
techniques has reached a practical limit and that it is time 
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HORIZONS 


to worry about the producibility of miniaturized equip- 
ment wi'h manufacturing facility, speed, and assurance of 
reliability in output. 

This thinking is exemplified in the new Model VI 7-tube 
miniature i-f amplifier developed by the National Bureau 
of Standards engineering electronics laboratory princi- 
pally for the Navy’s Bureau of Aeronautics, and, for cer- 
tain applications, for the Bureau of Ordnance . . . Only 
40 construction drawings are required for Model VI as 
against 80 for its predecessor. Crux of design is use of 
separate subassemblies consisting of identical or similar 
circuit elements. Components and materials are capable 
of withstanding temperatures up to 200 C. Flexibility 
has been provided by adaptability to several types of 
components; for example, there is a choice of three types 
of resistors and two types of capacitors. 
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COPU (Castor oil polyurethane) primarily developed 
as a casting and encapsulating resin (EM 9-51/103) 
ean also be produced in certain rubber-like forms... . 
Experimental work points to shockmounts. 


aw ee 


Glass-Melamine 
Molding Powder 


A long-desired glass-melamine molding compound has 
now been developed as a suitable replacement for asbes- 
tos-phenolic materials. . . . Both electrical and flame-re- 
sistant properties are understood to amply meet require- 
ments. . . . Cost will be comparable; an important factor 
since electrical-grade asbestos is critically scarce at pres- 
ent. . . . Base melamine resin is of standard type; the 
desired properties have been achieved primarily by the 
employment of a special type of glass filler and through 
compounding techniques. . . . Equipment incorporating 
glass-melamine molded paris is now under evaluation test. 
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Extraordinary adhesion of epoxy resins to metals 
makes them good prospects as magnet-wire enamel. 
Another plus factor is their high-temperature resist- 
ance (about 200 C). Several enamel manufacturers 
and wire producers are investigating possibilities. 


os © 
Specification 
By Appearance 


Specification of engineering materials on the basis of 
appearance (color, texture, surface structure and other 
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_ MAGNET WIRE — 


Roebling Roevar is absolutely tops 
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A large part of Roebling’s complete line of elec- 
trical wires and cables is required in the national 
drive for rearmament, but we'll always do the best 
we can on service and deliveries. Write today for 
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Sons Company, Trenton 2, New Jersey. 
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visual factors) is being unified in one of ASTM’s newest 
committees, E-12. Aim is to establish terminology and 
standard methods by which appearance factors can be 
measured and specifications written. A wide variety of 
materials falls within the framework of the program, 
among them: protective coatings, plastics, ceramics, 
porcelain enamel, stainless steel, electroplated surfaces. 
Psychological aspects of appearance, too, are an import- 
ant element; it is obvious that certain colors or textures 
may be unsuitable in specific applications. Another im- 
portant phase of the subject: Appearance factors may be 
increasingly related to performance characteristics of 
materials, as for example the characteristics of electrical 
grades of mica are indicated by the color and appearance. 
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Bearing Lubricants 
for “Hot” Motors 


Literally, one of the “hottest” research problems is the 
lubrication of motor bearings operating at high tempera- 
tures. Such high-temperature greases are necessary for 
Class H-insulated equipment . . . It is now understood 
that the joint Navy-Industry research program started 
several years ago (EM 6-49/110) has recently been com- 
pleted. Details are restricted, except for issuance of a new 
specification [MIL-G-15719 (SHIPS) Grease, High-Temp- 
erature, Electric Motor, Ball Bearing]. This specification 
is intended primarily for lubricating Class H-insulated 
(silicone) electric motors with heat-stabilized ball bear- 
ings. Normal operating range of the grease is 0 F to 300 
F’. Specified grease is essentially a mixture of polymethy]- 
phenyl silicone fluid and lithium soap free from any 


Research Note 


abrasive or other undesirable fillers. (Other compositions 
will be considered, if they meet all the requirements.) 
Specification calls for the bearing grease to show an 
average useful life of at least 2000 hr. 

Meanwhile other phases of the investigation are con- 
tinued to develop greases able to stand up to even higher 
temperatures, say 425 F for about 1000 hr continuous 
operation. Another problem, specially vital in aircraft 
motors, is the need for greases able to stand up at both 
ends of an extreme temperature range, possibly—100 F to 
+450 F. This is a particularly tough problem to lick. 

Necessity for setting such low-temperature limits in 
aircraft applications is challenged by some designers. 
Their position is that aircraft motors are rarely directly 
exposed to such low temperatures, even in arctic areas, 
since the equipment is well “buried” within the plane. 
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A circulating high-density gas, such as sulfur hexa- 
fluoride, has been suggested as a possible heat 
exchanger in electronic equipment, as an alternative 
to liquid dielectrics. . . . This gas has a density about 
five times that of air, and high dielectric strength. 
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Molded Connectors with 
High Dimensional Stability 


Technically established for some time, diallyl phthalate 
resins (DAP for short) are now moving out of the ex- 
perimental stage into commercial production. DAP-im- 
pregnated laminates have already been announced. And 
at least two companies are producing molding powders. 

(Continued on page 10) 


Dry/Wet Dielectric Strength of Pigmented Insulating Varnishes 
Dr. Max Kronstein and Robert Roper, College of Engineering, New York University 


Some factors influencing the dry/wet 
dielectric strength of insulating varnish- 
es were discussed in an earlier article 
in this publication (Kronstein, EM 12- 
49/96). A later article (EM 11-50/97) 
noted the interesting fact that a change 
in pigmenting ingredients will cause the 
same insulating varnish to exhibit wide- 
ly different dry/wet dielectric-strength 
characteristics under identical cure and 
application conditions. 

In the research project here noted, 
the effects of a magnetic field on most 
of the commonly used insulating-varnish 
pigments have been studied and certain 
interesting correlations have been deter- 
mined between such effects and the 
dry/wet dielectric-strength behavior of 
varnishes incorporating the test pig- 
ments. 

The test procedure employed a test- 
fixture with a horn-type permanent mag- 
net (such as is used in radar) with 
poles of l-in. diam. A polished steel 
plate was fixed to one of the poles. The 
specimen was then blown off slowly 
with a small centrifugal blower oper- 


ated in conjunction with a Variac. The 
voltage was raised gradually until just 
enough air movement was produced to 
move the pigment particles. Certain 
pigments were blown off without show- 
ing any particular sensitivity to the 
magnetic field while others adhered to 
the test plate in a circular shape over 
the underlying magnetic pole. 

As was to be expected this group 
comprised the various forms of iron 
oxides, also iron blue and its various 
co-precipitates with lead chromate (in 
certain types of chrome green). Also 
belonging to this group were the chrom- 
ic oxides and their hydrated form. This 
is in the agreement with findings by 
P. Weiss and A. Picard, also by Guil- 
lard, which established a weakly ferro- 
magnetic characteristic of certain chrom- 
jum-oxygen compounds. Other chrom- 
ium pigments, like lead chromate or 
molybdate chromeorange (lead chrom- 
ate-molybdenum chromate-lead sulfate) 
or barium-potassium-chromate were not 
influenced by the magnetic field. There 


was an evident correlation between 


these conditions and the dry/wet 
dielectric strength of the related pig- 
mented insulating varnishes. 

That iron oxides have a wide range 
of behavior as pigmentation in insulat- 
ing varnishes would be expected from 
the known behavior of certain oxides. 
For example, some iron oxides occur- 
ring in rust formation show very little 
or no traceable iron ion migration when 
in contact with an electrolyte and when 
subjected to a low-voltage current, al- 
though such ion migration is a marked 
characteristic of other iron oxides.* It 
is also known that certain ferric com- 
pounds have a decidedly low solubility 
in salt water. Variations and differences 
in the actual composition of iron-oxide 
pigments can be expected to affect the 
wet dielectric strengths of insulating 
varnishes that contain such pigment- 
ation. 

The present studies are being con- 
tinued. 


*“Color Effects and Electrographic Printing," 
M. Kronstein, Paint and Varnish Production, 
September 1951, Vol. 41, No. 9, p. 19. 
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You may expect fairly rapid growth in application. The 
molding compounds are particularly adaptable for con- 
nectors and other electrical parts. Reasons: High dimen- 
sional stability, good moisture absorption, good arc re- 
sistance; and, particularly, top-notch performance with 
molded-in metal inserts. In certain critical parts for re- 
stricted equipment, mineral-filled DAP has been specified 
to replace melamine. In another restricted application, 
where high-impact material is essential, the filler is 
chopped Orlon fiber. 

Orlon- and asbestos-filled DAP are the commercial 
types of prime interest for electrical application. Alpha- 
cellulose-filled DAP is also available. Development work 
is being done with other types. Here are property data: 


Alpha cellulose Asbestos Orlon 
Mold shrinkage, in./in. 0.002-0.008 0.005 
Water absorption, 24 hr, % 0.1-0.8 0.15 
Are resistance, sec. 190 200 245 
Heat distortion point, deg F 265-310 245 185 


Conventional compression-molding techniques are 
used. The resins are also adaptable to transfer molding. 
Molding resins are being produced by the Acme Resin 
Corporation, Forest Park, Ill., and by Dapite, Inc., Rich- 
mond, Calif. Basic DAP resins are produced by Shell 
Chemical Corporation. 
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“The art of electronic design,” says one of our 
top-ranking engineers, “has far outgrown its earlier 
stage when it was simply a matter of designing a 
circuit and then soldering some pig-tail-lead com- 
ponents. . . . Today it’s a closely integrated matter 
of mechanical design, thermal design, as well as cir- 
cuitry.”” 
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Increasing stress is being placed, by the way, on 
thermal factors in electronic design — particularly 
miniaturized units. Research programs under military 
sponsorship are investigating liquid heat exchangers. 
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Specially Designed 
Miniature Components 

Commercially available miniature components do not 
always fill the bill as to size and performance require- 
ments. Result: the designer has the job of developing en- 
tirely new types. This, for example, is basic design policy 
with the National Bureau of Standards. The Model VI 
i-f amplifier, previously described here, is characterized 
by several specially designed components. The adhesive- 


tape high-temperature resistor (EM 6-51/131) is another 
NBS “first.” 
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Industrial sources have done the same, combining both 
the design and the fabrication end of the project... 
One company has been able to effect a radical reduction 
in the size of a miniaturized military-equipment unit only 
as a result of specially designed and fabricated compon- 
ents. Included are a “midget” multipin connector molded 
from a flame-resistant alkyd compound, miniature coils 
made from a casting resin-powdered iron mixture adapt- 
able to machining or casting to practically any reasonable 
size or shape; shims made from Teflon film backed by 
an aluminum disk . .. Form factors are an essential ele- 
ment, with all components characterized by a common 
cylindrical form. Advantages: reduction of overall space 
requirements, adaptability to semiautomatic assembly . . 
Point to watch in all special-type components: They must 
be adaptable to straightforward fabrication. 
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Chromiam-plated “white brass” may ease nickel 
shortage. Method, developed by Du Pont, provides for 
chromium plating over an 80/20 zinc-copper alloy 
electrodeposited from a cyanide bath that employs 
special brightening agents. Finish is said to equal 
chromium.plated nickel in color and brightness. . . . 
Intensive research is underway to make the process 
adaptable for large-scale production. 
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Magnetic-Recording Controls 
for Machine-Tool Operation 


Next significant development in machine-tool controls 
may well be the application of magnetic recording . 
Some developments have already been noted. Automatic 
contouring by magnetic-recording means is the feature 
of specially designed shoe machinery (EM-6-51/130). A 
patented system for machine-tool sequence control was 
described earlier (EM 2-50/74). It is understood that 
one or two other systems have been perfected . . . The 
next move is to find a broad base for specific uses. 

Meanwhile, the job of the design engineer is made 
easier by the growing range of magnetic-recording com- 
ponents made available through research ... A year or 
so ago, for example, there were only two or three record- 
ing heads on the market. At present, there are probably 
a dozen or more, ranging through wafer-thin heads, 
cartridge types and multihead stacks, in addition to con- 
ventional heads. And add to these, the availability of 
complete sensing and “memory” units and special types 
of recording media such as the Brush Development Com- 
pany neoprene recording belt pigmented with magnetic 
oxide (jointly developed with Bell Telephone). 
—A.E,J. 


Among the feature articles to appear in 


coming issues @ Survey of recent developments in Built-In Thermostats @¢ How to use 
High-Speed Photography as a design tool @ Photoelectric Servo System regulates side 
position of strip ¢ Development story behind the new RCA Radio Transmitter e Dielectric 


properties of Thermosetting Laminates e Report of Signal Corps research on Reliable 


Components for electronic equipment. 


ELECTRICAL MANUFACTURING 


Electrical 
Manufacturing 








EDITORIAL 








Overall Manpower Policy Needed 


HERE seems no question but that 

for the next decade the nation will 
be faced with a critical shortage of engi- 
neers. The National Security Resources 
Board, which is responsible directly to 
the President, recognized the problem a 
year ago and asked the Engineers Joint 
Council to set up a program for the most 
effective utilization of engineers. The De- 
partment of Labor announced a similar 
program last August, followed a few 
weeks later by specific suggestions from 
Director of Defense Mobilization Charles 
E. Wilson. And on September 28, as 
reported in this issue, a “grass roots” 
program was launched in Pittsburgh by 
the Engineering Manpower Commission 
of EJC to maintain and increase the 
available engineers needed for the civilian 
economy and the Armed Services. 


The only ones out of step with the 
program are the Department of Defense 
and the Congress through its enactment 
of an unrealistic draft law. Within two 
years, the Armed Services will be absorb- 
ing all able-bodied youth who reach the 
age of 1814 years, and the length of serv- 
ice will have to be 314 years instead of 
the present two to maintain an armed 
strength of 314 million men, assuming 
that veterans are not to be recalled except 
as reservists. 

The present deferment system for col- 
lege students is on wobbly ground and the 
liability for service up to age 35 leaves 
any graduate’s future in doubt. Egged on 
by emotional newspaper comment, a feel- 
ing was built up that somehow it is 
not right to designate certain young men 
to carry arms while others are channeled 
into technical education. Yet failure to 


feed in reserves to the supply of engi- 
neers is the worst possible disservice to 
our Armed Forces. Russia has done other- 
wise. In the last five years, the USSR 
has graduated 30,000 engineers a year, 
plus 60,000 technicians, the latter a sub- 
professional group almost completely ne- 
glected here. 

Specific branches of the Armed Serv- 
ices know how dependent our complex 
fighting machines are on_ technology. 
There is hardly an electrical or electronic 
component, material or end product that 
has not been subject to continuing devel- 
opment to meet the severe requirements 
of the military. (See, for instance, the 
current -article on Metallic Rectifiers). 
Some of this work is being done in gov- 
ernment laboratories, but most of it is 
being carried on in industry. New sources 
of personnel to handle these problems are 
being sought, including on-the-job train- 
ing methods. Recent graduates, often bet- 
ter equipped than oldsters to handle such 
assignments, have little chance for defer- 
ment while still in training. 

Manpower utilization is in a confused 
state from an overall point of view. The 
Pittsburgh convocation should help to re- 
move the emotional aspects of public 
opinion and emphasize that American 
technology is the chief barrier to world 
domination. What purpose in guiding 
youth toward careers in engineering if 
his immediate outlook is service in a 
uniform? The division of talent falls in 
the same category as the policy of main- 
taining the civilian economy while carry- 
ing On an intensive rearmament program. 
It is a question of proper balance between 
requirements and will have to be re- 
solved on the top level. 





























Close coordination between engineering department and 
industrial designer was called for in the development 
of the Schick “20° electric shaver because of the com- 
plete internal rearrangement of the basic components. 


APPEARANCE DESIGN PROBLEMS 
CARL OTTO, S.LD. 


Industrial Designer 


shaver design, Fig. 1, was based on our ex- 
perience in designing earlier shavers for the 
company since 1939. Twelve years ago we discovered 
that the styling of such a device involved tying to- 
gether of two external elements—shearing head and 


[) sisses esi, of the Schick “20” electric 


line plug—and two major internal components—motor 
and capacitor—through the medium of a case, which 
acts as the holder. During most of this 12-year period, 
it was considered good practice to line these elements 
up symmetrically on the vertical center line. The re- 
sulting shape of the case was a streamline form which 
fitted closely around the elements, with shearing head 
at the top and the line plug forming the tail. 

In analyzing this background to electric shaver de- 
sign, we found that most producers were using this 
same logical approach and that all shavers were be- 


Fig. 2—Models made of balsa wood (left) were weighted and used as size and feel models. Hardwood models (center) 
were then constructed for rough appearance and to try out various surface treatments. Then came a solid plastic block 
(right) with the proposed gripping texture; beside it is a handmade scale model of final design, and a production shaver. 
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NEW SCHICK “20” ELEC- 
TRIC SHAVER SHOWN 1.5 
TIMES ACTUAL SIZE 


For his work on the 

design of the twentieth 
anniversary model of the 
Schick electric shaver, 
Carl Otto, New York, re- 
cently received the first 
Industrial Designers’ In- 
stitute Award for his 
“noteworthy and fresh 
approach to design and 
function, combined with 
the practical use of ap- 
propriate materials, for a 
product that is mass pro- 
duced and nationally dis- 
tributed.” 

Only two others received similar awards. One went to de- 
signers George Cushing and Thomas G. Nevall for the “Tri- 
colator” coffee percolator, and the other to Charles Eames for 
the design of the Sax plastic chair. The awards were presented 
at Chicago by Paul R. MacAlister, president of the Industrial 
Designers’ Institute. 


ginning to have somewhat the same outline. We also 
felt that in the interest of “streamlining”, the shavers 
had become overly long and unwieldy. There was really 
only one way in which they could be held in the hand 
and this seemed out of sympathy with the variety of 
shaving habits found among users. 

Our first approach, therefore, was to make the shaver 
more compact by reducing its length. The obvious solu- 
tion to this was to separate the orderly sequence of the 
four elements so that they were not strung out in single 
fle. First, we angled the motor to one side, enabling 
us to find a variety of positions for the capacitor which 
has no mechanical connection with the motor—it is just 
wired to it. Next, we abandoned the previously at- 
tractive idea of having the line plug carry out the form 
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Fig. 1—The Schick “20” brought out to mark the pioneer 
maker’s 20th anniversary of electric shaver manufacture. 
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Fig. 3—How change of shape affected arrangement of the 
four major elements. Compact design in new model was 
obtained by moving motor 15 deg off-center and placing 
standard tubular capacitor over connector plug prongs. 


of the case. The design of the plug was eliminated from 
the picture, to be added later wherever we could find 
room for it. 

The basic approach of scattering the four elements 
has been tried many times in the past, but had generally 
resulted in an asymmetrical shape for the case that 
tended to look freakish. This time, however, the sub- 
ordination of the line plug as a visual part of the design 
enabled us to come up with a symmetrical treatment 
of the case. It had a very compact outline. The main 
housing approached a square. This form gave the user 
a variety of ways in which it could be comfortably held. 

Upon discovering that this symmetry was possible at 
least from an appearance design standpoint, a rough 
balsa wood model was made up which looked very prom- 
ising. In the interest of speed this rough model was 
checked with Schick executives from two points of view : 
Did the management agree with our enthusiasm for the 
shape and did engineer feel that it would be mechani- 
cally possible to shift the motor in relation to the shear- 
ing head? We received a favorable report on both 
accounts and began the secondary phase of styling a 
variety of models all based on this conception. 

The team of designers assigned to the project inves- 
tigated a series of styling motifs. One group worked on 
rough pencil sketches; a second group translated the 
more promising sketches into rough models of plasti- 
cine or balsa wood; a third group concentrated on the 
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nameplate and lettering. Careful facsimiles of the plate 
were made up in foil and colored paper which were ap- 
plied to the rough models. See Fig. 2. There was, thus, 
a running check on overall shape, texture, and the 
graphic phase of the work. 

Many alternates of each model came to mind and 
these were illustrated in colored renderings done in 
flat elevation, since, at this stage, the main technical 
requirements had already been met. The final decision 
was largely up to management. The general shape was 
refined for better feel and appearance. The nameplate 
was also refined. A treatment was sought which would 
give strong identity to the shaver. This nameplate was 
also required to visually locate the shearing heads. In 
other words, we wanted to emphasize the “business end” 
of our nearly square shape. And by insisting on an ex- 
ceptionally fine execution of the nameplate in metal we 
were sure that the apparent quality of the whole shaver 
would be enhanced. 

Considerable time was spent in working out the shape 
of the raised symbol with sharp crest and the contrasting 
block letters for the name, SCHICK, which were sunken 
and white filled. Fine checkerboard pattern finally was 
chosen in contrast with the molded case texture but 
was not worked out until after the latter had been settled. 

Something new was sought in the way of texture on 
the surface of the case to give the user a firmer grip. 
Owing to the size of the nameplate and its surrounding 
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Basic design of the 
motor drive is the 
same as in this ear- 
lier Schick model. 





panel, we felt that this texture should not cut up the 
shape even more with further panels and division lines. 
We also felt that the conventional parallel line technique 
of texturing plastics items had outlived its usefulness 
and that a freshly styled note was needed. Further, it 
was impossible to satisfactorily run this parallel line 
technique completely around the case as the spacing of 
the lines went awry at the corners. By elimination, we 
hit upon the dimpled designed, as is used on golf balls. 
This type of texture gave us complete freedom of loca- 
tion on the surface since no border line or awkward 
panel was required to contain it, Case material is urea 
plastics in an ivory shade somewhat deeper than used 
previously. 

Lastly, the line plug was inserted almost entirely into 
the case so that only the cord protruded. A new and 
smaller plug was required to enable it to be submerged 
in this fashion. Thus, the plug was eliminated visually 
and the shaver given a simpler and more modern 
appearance. 

Of course, all these details were not worked out at 
one sitting. Case texture was worked out on a wood 
model, to which a rather crude nameplate had been 
attached. Before final management approval was given 
a solid model of the case was sculptured from a plastics 
block by a skilled model maker. Fig. 2 traces the steps. 
We checked the engineering drawings dimensioned from 
our sectional planes and we checked the shape of the 
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steel hob from which the plastics mold cavities were 
made. We even checked the diameter of the ball used 
to coin the impressions in this hob. Close control was 
also exercised over the manufacture of the nameplate. 

In addition to the shaver itself, a new and more 
practical package was required. The design of the 
“caddie case” followed. We were after a package that 
would be more practical especially in the medicine 
chest at home and also as a traveling case. It was a 
requirement to have good display at the point of sale. 
This was accomplished by the development of a tele- 
scopic case in leatherette with saddle stitching on the 
top to enhance the masculinity of the shaver. Script 
letter of maker’s name required as much care in execu- 
tion as the nameplate, and was the work of a specialist. 
It is applied with goldleaf by hot pressing. 

The caddie case was further packaged in a paper 
carton designed in a distinguished and subdued manner. 
Although quiet in color this carton stands out in favor- 
able contrast with the “noisy” packaging used by most 
shaver manufacturers. ooo 


INTEGRATING ENGINEERING CHANGE 
WITH APPEARANCE DESIGN 


NORMAN GRAY 


Chief Engineer, Schick, Incorporated 


E HAVE always worked in harmony with the 

\) \ industrial designer and have been stimulated by 
his outside viewpoint. He challenges old ways 

of doing things in order to satisfy his esthetic taste 
which is basically what the manufacturer is paying for. 

From the start, the Schick 20th anniversary model 
called for close cooperation between the industrial 
designer and the engineering department, chiefly because 
of the radical change in shape. The elongated model 
had been almost a traditional one. Change to a chunky 
model called for a rather complete rearrangement of 
motor and auxiliary elements within the case. So before 
Mr. Otto got very far in his conception of a new shape, 
he raised the fundamental question. Can it be done, and 
yet retain the basic features of the rotary impulse 
motor which had been developed to a high degree of 
perfection since it was first introduced by Colonel Schick 
in 1930? It was an obvious desire to hold tooling 
costs on motor parts to a minimum since it was 
apparent from the start that the plastics molds would 
absorb the greater part of the development expense. 

So while designer Otto’s team was working up 
sketches and renderings for management approval, our 
chief draftsman was trying out various motor arrange- 
ments on paper. Mr. Otto had suggested swinging the 
motor off center. Right or left and by how much? 
These were engineering decisions. 

The Schick two-pole impulse motor operates at about 
8500 rpm under load. In principle, it involves attracting 
the armature toward the pole pieces magnetically and 
then interrupting the field current while inertia carries 
the rotor through a dead center position. This action 
necessitates breaking and closing line contact points 
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Fig. 4—Nameplate dimensions and contours were scaled from the model. To cover slots 
for the nameplate tabs, rocker pivot points are produced by dimples close to bend line. 


twice each revolution, A capacitor is placed across the 
contacts to minimize arcing; there is also a radio sup- 
pressor coil. The latter is wound concentric with the 
field coil and hence presents no space problem. Pre- 


viously, space in the tapering end of the housing dictated 
the use of a special capacitor potted in a boxlike con- 
tainer. Putting the capacitor alongside the motor called 
for a long, thin shape for the former, readily met by 
a standard tubular capacitor; so original rough layouts 
were made with such a component, later adopted as 
standard. Use of a standard tubular saved in cost over 
the special one, made service replacement easier, and 
permitted Schick to take advantage of the many and 
continuing advancements in standard capacitor design. 

Shearing head is reciprocated by a center-pivoted 
lever whose other end is driven by a crank-pin operating 
within an enclosed yoke. It became apparent that if the 
motor center line were to be rotated with respect to the 
center line of the shaver case, the pivot point would 
have to be the one about which the shearing head lever 
rocked—not the axis of the motor rotor. Working on 
this premise, various motor positions were tried. Swing- 
ing the motor away from the manual starter button 
made the linkage of this device unnecessarily long and 
weak. So the motor was swung toward the starter but- 
ton, 15 deg off center. The capacitor goes on the oppo- 
site side. 

The industrial designer was then enabled to mold 
some plasticine around the motor parts and produce a 
three-dimensional shape for criticism and revision, The 
engineering department estimated wall thickness of the 
plastics housing. From the clay model followed the balsa 
wood model as already described to obtain texture ef- 
fects. The industrial designer dealt with outward shapes 
throughout. Even a prototype model was cast in solid 
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plastics and finished to exact dimensions by an expert 
model maker. When the final decision on appearance 
was made the industrial designer furnished the engi- 
neering department with a drawing showing contour 
lines of the outward shape obtained by passing planes 
through the body in what might be termed a flatwise 
direction. The engineering draftsmen translated these 
curves into sectional planes at % in. intervals at right 
angles. Plastics die cavities were produced by hobbing, 
that is, pressing a hardened steel mold into a relatively 
softer die block. The vertical contour sections produced 
more accuracy in checking shape than did the horizon- 
tal sections. This conversion proved to be quite a task. 
It also enabled a final check to be made upon wall thick- 
ness to assure noninterference when the motor and its 
accessories were assembled in the case. At this stage of 
the development any important changes in die design 
would have been costly. 

In rotating the position of the motor 15 deg off center, 
a “dog leg” of that amount was formed in the lever arm. 
The length of the upper portion of the lever arm was 
altered to obtain a longer stroke and hence faster cut- 
ting for the same rpm. An increase of 30 per cent in 
shearing head velocity was obtained in this way. 

Increase in length of the actuating lever arm was 
further required by appearance design factors and an 
increase in the size of the traps for beard clippings 
located at the ends of the head. Redesign of these 
so-called ““Whisk-its” is a good example of the numer- 
ous considerations that often go into the development 
of a fairly simple mechanism. Mechanically, good func- 
tion was of prime importance since this is the only 
part of the shaver (other than the starting button) that 
is actually moved and operated by the user. These parts 

(Continued on page 268) 
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molding techniques, new types of mold- 
ing resins stimulate applications in larg- 
er and heavier components and housings. 
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War II development. They were primarily low- 

pressure molding jobs such as radomes, or 
formed transparent domes and blisters from acrylic 
sheet for aircraft gun-turrets. Compression and injec- 
tion-molded parts remained along conventional lines so 
far as size and weight were concerned and showed no 
measurable change after the war. Even the large-sized 
low-pressure applications fell into the doldrums in the 
postwar period despite considerable promotion for civil- 
ian applications. 

But as of the present, the picture has decidedly 
changed. During the past two or three years, two fac- 
tors have combined to make the large molded plastics 
part a practical design tool on a broad scale: the de- 
velopment of large-capacity molding presses, and im- 
proved resin formulations. The former has led the 
parade; which is a reversal of the previous trend since 
developments in machinery have usually lagged behind 
materials. The third significant factor is progress in 
large formed parts as a result of reduced production 
costs by utilizing improved preforming methods and 
newer materials such as the reinforced polyesters. 

Military requirements again offer a tremendous boost 
to the possibilities in large plastics parts. But conditions 
today differ from those during World War II. The 
present methods and materials used for military appli- 
cations seem equally adaptable as to production costs to 
appropriate civilian applications. 

The development of new large-capacity molding ma- 
chinery with associated techniques has made it possible 


[Lo plastics parts were an important World 
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Compression.-molding press, capacity 1200 to over 1500 
tons, in the plant of the Chicago Molded Products Corp. 
Below, a 22-lb phenolic cabinet molded for Motorola’s 
16-in. Model 17T3 TV cabinet. Heavy wall sections, rug- 
ged construction throughout, integrally molded bosses 
and speaker grille are among the design features. 


to utilize to the maximum the inherent properties of 
certain materials. Styrenes, for example, are excellent 
for moldings of larger size and weight. This is particu- 
larly true in industrial applications, a field unfortunately 
slighted even by materials producers themselves owing 
to the wide popularity of styrenes in the novelty-goods 
consumer field. But the trend now is to encourage ap- 
plications in fields where the best engineering properties 
of the material can receive full recognition and be uti- 
lized to the maximum. In phenolics, the advent of tele- 
vision has created opportunities for phenolic-molded 
cabinets exceeding 20 Ib in weight. The well-known 
one-piece Admiral TV cabinet weighing 35 lb is an 
outstanding example. Air conditioner housings offer 
another current field of investigation. Other phenolic 
molded parts weighing 60 lb are said to be in design 
stage. Phenolic laminates can be postformed into large 
contoured parts. 

Glass-fiber-reinforced polyesters for large parts have 
come along rapidly. A great many of the successful ap- 
plications are beyond the scope of our discussion, but 
they should be mentioned since they illustrate the extent 
and size of products that may be produced. Chairs and 
other furniture, manikin forms, tote boxes, luggage 
are typical. In the military field, the glass-polyesters are 
finding many uses, particularly in Quartermaster Corps 
supplies; in the more technical end, they are used in 
aircraft structural parts (hot-air ducts, wing-tips, 
aileron caps, etc.) ; housings for shipboard propulsion 
gear (a recent example, 60 in. x 50 in. x 12 in.) ; all- 
plastics boats ; special-purpose housings. 
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Specific application of reinforced polyesters for parts 
and housings in electrically operated products is stead- 
ily on the increase ; there is no apparent practical limita- 
tion to the possibilities except the balancing of materials 
and labor costs with the application in hand. Various 
low-pressure molding and preformed techniques are 
being utilized. Postforming of polyester laminates is 
still another method. 

Before summarizing some of the general factors af- 
fecting large-parts design, the accompanying group of 
case-histories are introduced to illustrate what can be 
done by means of large-capacity presses, new materials, 
or new techniques: 


CASE HISTORY A 


208-oz Injection- 
Molding Press 


~XPERIMENTAL TV 

4 cabinet (weighing 6 Ib) 
injection-molded on a 208-0z 
Jackson and Church molding 
press at the General Elec- 
tric’s Decatur, Ill, plant. 
This is an indication of the size and weight of plastics parts 
that can be injection-molded on the new large-capacity presses. 
The Jackson and Church press, installed by G-E, weighs 135 
tons and stands 27 ft. high. The machine incorporates a pre- 
plasticizing unit that also makes it possible to introduce pig- 
mentation during the molding cycle. Capacity (basis polystyrene) 
is 1000 lb per hr on a continuous molding cycle. G-E is in 
the process of investigating molding of larger refrigerator parts. 
(This design was originally compression molded; it would have 
to be redesigned in thermoplastics.) Ooo 


CASE HISTORY 


Cam Cever for 
Shoe Stitcher 


N OLDED phenolic replaces the 
+ cast-iron hinged cover of the 


Landis Machine Company’s Aristocrat 
Stitchers, Models L and L-B. As shown 
here this is a relatively large part, meas- 
uring about 20% in. in overall length, 
13% in. in width and 8% in. in height. 
The original metal casting had certain 
disadvantages: It had a tendency to warp, 
causing a high percentage of rejects; fin- 
ishing was a costly operation; it was 
heavy; it had a tendency to resonate, am- 


CASE HISTORY B 


Polyester Lawn-Mower Housing 


TWO-PART glass-fiber-reinforced polyester housing 
for the motor and cutting-blade assembly replaces 
aluminum in an electric lawnmower produced by Rum- 
sey Distributors, Seneca Falls, N. Y. Change-over cut 
total weight by 25 per cent (45 Ib as against 60 lb), made 
it possible to eliminate finishing costs by introducing 
permanent color into the resin prior to molding, reduced 
production costs drastically. Matched metal die for alumi- 
num housing cost $40,000, as against $1000 for the 
polyester-housing die. Unit costs to the manufacturer 
were reduced from $8 to $3 per housing. Production rate 
was doubled from one assembled mower to two per hour. 
Housing is molded for Rumsey by Foster-Whitney, Inc., 
New York. Basic materials for the molding resin are 
Owens-Corning’s Fiberglas and American Cyanamid’s 
Laminac polyester. Rumsey production operations are 
simplified to drilling seven holes in each housing (as re- 
ceived) for suspending motor and cutting blade, attach- 
ing wheel disks (also polyester-molded) and fastening the 
handle yoke; bonding the two sides of each wheel with 
a resin adhesive; and bolting component parts together. 
With the aluminum housing, in addition to normal 
assembly operations it was necessary to smooth down the 
castings, paint them, bake and dry the finish, and spot- 
weld wheel sides together. 

Top section of the housing, shielding the %4-hp a-c 
motor, is about 9 in. in diam at the widest end and 7% in. 
deep; the housing for the 16-in. cutting blade is about 
23 in. long, 19 in. wide and 6% in. deep. Weight of en- 
tire housing is only 4 lb compared to 16 lb for the alu- 
minum housing. ooo 


plifying rather than muffling the sound of 
the cam mechanism. A plastics cover was 
indicated as a solution, particularly since 
the physical properties required ‘were 
well within the range of plastics mate- 
rials, 

Final design of the cover in an im- 
proved impact-type  cotton-flock-filled 
phenolic led to these advantages: Greatly 
reduced weight; much quieter operation, 
owing to the acoustical insulating prop- 
erty of the plastics material; elimination 
of costly finishing; greatly reduced over- 
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all cost. Finished cam against finished 
cam, the plastics job represents a 70-per 
cent saving. Appearance-wise, the gleam- 
ing black cam holder provides an attrac- 
tive contrast to the white-metal name- 
plate and the other metal elements of 
the machine. 

Another (although smaller) plastics 
part in the Landis Stitcher is a one-piece 
rubber-phenolic molded tool holder re- 
placing a formed metal part, which re- 
quired edgings of felt or similar material 
around tool openings to guard tools from 


being nicked on contact. The Chicago 
Molded Products Corporation molded 
both parts, and designed and made all the 
required dies. oo00 
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CASE HISTORY D 


Large-Sized Molded 
Cireuit-Breaker Parts 


LLUSTRATIONS show an I-T-E L- 

frame Type ET molded-case circuit- 
breaker, and its large molded phenolic 
base and cover. Circuit breaker has a 
rating of 600 amp maximum continuous 
current, 600 volts a-c, 250 volts d-c and 
an interrupting rating of 25,000 amp rms. 
Design problems for these moldings were 
as follows: 

First the elimination of as many inserts 
as possible to speed up the molding op- 
eration and reduce the cost. Previously, 
another circuit breaker for the same ap- 
plication (somewhat smaller) had six 
molded-in large copper inserts, three at 
the top and three at the bottom. These 
caused considerable difficulty, particularly 
since molded plastics material got under 
the contact surfaces. It became necessary 
to clean these surfaces. These inserts were 
silver plated for better conductivity at 
the contact joints and it was often neces- 
sary to replate these surfaces after the 
parts had been molded to regain good 
conductivity. 

Since the base part is large in. 
high, 9 in. wide, and 2% in. in depth, it 
is necessary to use high-impact material 
to minimize breakage. This is principally 
because, unlike the cover which is 22 in. 
by 9 in. by 3 in. deep, the base is not 
completely surrounded on all sides and, 
therefore, has a greater tendency to 
break. The cover is made of commercial 
wood-flour material since the design is 
structurally much stronger than the base. 
With parts as large as these two, it is nec- 
essary to have as generous fillets as pos- 
sible in order to get an even row of ma- 
terial. It is also necessary to have as 
nearly as possible even cross-sections 
throughout the part in order to get a 
satisfactory molded piece. Because of 
high stresses set up under short-circuit 
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CASE HISTORY E 


Phenolic Housing for 
Room-Type Ventilator 


EASURING 20 in. x 23 in. x 14 in. 
when assembled, this ventilator 


conditions, the wall thicknesses must be 
as large a possible to prevent break- 
age. 

Michigan Molded Plastics, Inc., Dex- 
ter, Mich., molds these parts on a 750-ton 
press using a semiautomatic die. Under 
ideal conditions, 90 pieces of each part 
can be made in a 22-hr working day. 
Freedom from warpage is essential; to 
obtain flat mating surfaces between the 
base and cover these surfaces are ground. 
The back surface of the base, which is 
usually mounted on a flat panel, is also 
ground flat on a special fixture. 

I-T-E uses the same base with a differ- 
ent type of cover for Navy circuit break- 
ers. In Navy-type equipment, a fire-re- 
sistant type material is employed; at 
present it is either a melamine rag mate- 
rial or a phenol asbestos. Since phenolics 
have very poor arc resistance and arc- 
tracking characteristics, these factors cre- 
ate a major design consideration. One 
method used by I-T-E to improve the arc 
resistance of the phenolic surface is to 


spray it with an oven-curing insulating 
varnish. Another design step is to obtain 
as much tracking surface between parts 
of opposite polarity as possible by put- 
ting additional grooves and cavities in 
the molded part and also barriers. I-T-E 
engineers feel that, generally, dielectric 
strength (that is strength through the 
material) is not a great criterion because 
it is necessary to have thick walls for 
mechanical strength purposes. However, 
arc resistance is a major criterion. In 
Navy type of moldings, in addition to 
the above considerations, it is essential 
to consider using a fire-resistant type of 
material. This is the prime reason for 
using a melamine or asbestos type of 
material. 

Larger parts than those described 
(probably the largest molded parts of 
their type) have also been designed for 
the Navy, but since they are classified 
I-T-E is not free to discuss them—W. 
Harold Edmunds, Engineer-in-Charge, 
Small Circuit Breaker Division. OOO 


housing is compression-molded in two 
identical halves using an 18-lb charge on 
a single-cavity mold. Material: Durez 
long-flow, general-purpose mottled phen- 
olic. Molded-in details include alternat- 
ing series of tongue-and-groove sections 
along the inner edges to provide a secure 
invisible joint. Structural strength is en- 
hanced by molded-in cored internal ribs. 
Metal strips are screwed in the ribs, then 
bolted together. Fan and motor assembly 
is supported by molded-in metal inserts 
at four corners of the rear half. Cored 
bosses in front half provide for mounting 
the front grille with self-tapping screw. 
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Design produced an easily assembled yet 
very rigid unit. Illustrations (left to right) 
show the housing itself, and completely 
assembled ventilator. This ventilator is 


molded for the Chicago Electric Manu- 
facturing Company from Durez materials 
by the P. R. Mallory Plastics, Inc., Chi- 
cago. ood 
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CASE HISTORY F 


Styrene Refrigerator Inner 
Door Frames, Baffle Trays 


door frame shown here, A, measures 

in. x 52 in. and was molded by Con- 
tinental Can Company, Plastics Div., 
Cambridge, Ohio, from Monsanto Chem- 
ical Company's Lustrex LT high-impact 
polystyrene material, for a large appli- 
ance manufacturer. Redesign to plastics 
increased thermal efficiency by eliminat- 
ing losses caused by metal-to-metal con- 
tacts, decreased overall weight and also 
lessened strain on door hinges, and final- 
ly bypassed the need for enameling or 
other protective finish. 

The door frame was molded on a 
horizontal 80-0z Watson-Stillman press, 
although full capacity, except for platen 
size, was not utilized. Mold provides for 
sprue in the center and gates near each 
of the four corners. Cam-actuated re- 
tractable pins facilitate withdrawal of 
door frame from mold. Mold design also 
provides for the strongest possible weld 
lines at each of the four gates, with 
the minimum of visibility of the weld 
lines. Molding cycle: 21 sec injection; 
48 sec cure or clamp; 17 sec to remove 


fp RCE eeties refrigerator inner- 
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CASE HISTORY G 


Molding the glass-polyester housing: At right, workman inserts 
Fibreglas mat into female mold; at left the male mold. 


molding. Total 86 sec. After allowance 
for mold cost amortization, costs were in 
favor of the styrene door frame as against 
previously used materials. 

Refrigerator baffle tray, B, illustrates 
another example of larger moldings in 
this field: This tray consists of two sec- 
tions cemented together over foamed 
styrene thermal insulation. Monsanto 
styrene (general-purpose Lustrex L) was 
chosen for its thermal insulating effect, 
low specific gravity, colorability, ease of 
molding and economy of assembly. This 
part, whose total weight is about 3 lb 
exclusive of insulation, is molded in 
large-capacity equipment by Nash Kelvi- 
nator Corporation. 


A step beyond inner door frames is 
the injection molding of complete sty- 
rene inner door liners. Prolon Plastics, 
Northampton, Mass., is already doing 
this, utilizing molds designed by Mid- 
land Die and Engraving Company, Chi- 
cago. These liners constitute some of the 
largest-area injection moldings made to 
date, with dimensions of 34 in. x 34 in. 
Weight 72 oz. ood 


Completed polyester housing being placed over the motors 
and flywheel of the Fairchild electronic photoengraver. 


Reinforced-Polyester Housing for Electronic Photoengraving Machine 


M OTOR and flywheel housing for 


Fairchild Camera 
ment Corp. electronic photoengraving 
machine was originally an expensive 
aluminum job, welded from five separate 
stamped pieces. In addition to high cost, 
two other objections were found: the met- 
al dented easily; close tolerances were 
difficult to maintain. A redesign in 
plastics was decided on. Final solution 
led to a one-piece glass-fiber-reinforced 
polyester molding. This design is now 
on a production basis, with 30 to 50 
housings produced monthly, at a cost to 
Fairchild of about $20 each as against 
$30 for the aluminum housing. Superior 


and _Instru- 
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dimensional stability of the polyester 
material provides more uniform adher- 
ence to established tolerances; with con- 
sequently fewer rejects. Resistance to 
denting is much greater, since the poly- 
ester molding has excellent physical 
strength. 

Overall dimensions of the housing are 
16 in. x 19 in. x 12 in. high. Although 
the molding process is relatively simple, 
the following design and molding prob- 
lems were faced: intricate compound 
curves, molded-in louvres, and necessity 
for a molded-in copper electrical inter- 
ference shield. Procedure was as follows: 
A tailored pattern of %4-oz. fibrous-glass 


mat is cut and stapled together with a 
piece of copper screening between the 
mat layers. The mat is placed in a 
female mold, the male mold is put into 
position, and the polyester resin is in- 
jected under vacuum. Oven cure at 150 
F then follows to complete the molding; 
no pressure is needed. (Pigtail leads to 
molded-in copper shield are left exposed 
for ground connections.) Owens-Corn- 
ing’s Fiberglas and polyesters from com- 
mercial sources are used for formulated 
reinforced polyester designated as Poly- 
texcel by the LeConte Plastics Company, 
Inc., Babylon, L. I, who mold the 
housing for Fairchild. ooo 
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CASE HISTORY H 


Polyester Underlid for 
Dry-Type Beverage Cooler 





T TILIZING §glass-reinforced polyes- 

ter preforms, Molded Resin Fiber 
Company, Ashtabula, Ohio, has been 
molding various large parts for West- 
inghouse beverage coolers and refrig- 
erators. Typical are the underlids for 
dry-type beverage coolers illustrated 
here. Design requirements called for a 
much thicker lid than used previously 
with the wet-type cooler, since in the 
dry type the lid acts essentially in the 
same manner as a refrigerator door and 
must provide the maximum degree of 
thermal insulation. The phenolic-laminate 
lid used originally for beverage coolers 
was satisfactory insulation-wise, but pre- 
sented difficulties in the new design 
which called for deep-drawing of rela- 
tively complex contours. As finally de- 
signed and molded from reinforced poly- 
ester the underlid measured 30 in. x 
12 in. x 2% in. deep. A similar lid 
was made later for another Westing- 
house dry beverage cooler 40 in. long. 
For a dispensing-type Westinghouse 
cooler, Molded Resin is also producing 
polyester frames for the two glass 
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Phenolic Bearing Slides in 
Milling Machine 


SP esROnAL problem of scoring and wear of iron 
bearing slides in heavy machine tools has been de- 
signed out of the picture by Pratt and Whitney, Division 
Niles-Bement-Pond Company by using plastics. In_ its 
P&W Keller Type BG-22 horizontal spindle milling ma- 




















windows in each cooler, each 48 in. 
long with an opening 42 in. x 5 in. 

Production is all by means of matched 
metal dies in large fast-acting hydraulic 
presses. A molding cycle on the average 
piece is about 3 min at about 235 F, 
and any fabrication that is done after- 
wards is by means of punch dies in 
Wales-Strippitt set-ups for press brake. 
Production economies were effected, 
particularly in reducing number of re- 
jects. 

Molded Resin uses polyester resins 
from various sources for the manufac- 
turer of its reinforced sheets, including 
American Cyanamid’s Laminac and 
Pittsburgh Plate Glass Company’s Selec- 
tron. ctr es 


chine, phenolic-laminate liners, sliced edgewise for end- 
grain surface, have been fastened to the slides of the 
column base, vertical slide and spindle head. These liners 
are secured with phenolic pins; the surfaces are then 
planed and precision-scraped to their mating slides. The 


Same limits of accuracy are maintained as previously with 
the cast-iron bearing surfaces. Molded phenolic nuts pro- 
tect the leadscrews; this provides a positive contact fit 


that does not pick-up or freeze. 


Manufacturers state that exhaustive tests over a period 
of years have shown that bearing surfaces of phenolic 
laminate do not cut or score the slides and leadscrews. 
With proper lubrication this type of bearing surface should 
last indefinitely. The thermal-insulating property of the 
phenolic laminate is an added advantage, important in 
high-speed operation under heavy pressure. The Keller 
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BG-22 operates at rapid transverse speeds up to 250 in. 
per min. Close-up shows the two phenolic liners at bottom 
of the column base. Each liner consists of eight sections, 
16% in. x 5 in. and approximately % in. thick. 


Gf Eb 





It is conceded that the term “large plastics moldings” 
as used here needs defining. A rigid line of demarcation 
cannot be set up; the following limits are given essen- 
tially to form a base for this discussion; but they do 
represent a consensus of authoritative opinion. (1) Any 
injection-molded part molded in a 32-0z or larger-capac- 
ity machine, although actual weight of the part may be 
less. Or, by area, any part 800 to 1000 sq in. or over. 

(Continued on page 306) 
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Automatic cycle control 
1 CAM GRINDER 


Heart of electrohydraulic system is means for slowing 


down work rotation at sinusoidal rate. obtained by hydrau- 


lically actuated synchro transmitter feeding a signal into 


an electronic-powered d-c motor for the headstock drive. 


CLARENCE J. GREEN 


Cam Engineer 
Grinding Machine Div., Norton Company 


shafts on a high production basis, output has been 

limited by the time it takes to remove metal from 
the flank of the cam lobe, Fig. 1, since this is the part 
that passes by the wheel fastest. To compensate for this 
action, a relatively slow speed of work rotation has been 
used to accurately finish grind the lobes in order to 
permit the flanks to dwell a little longer against the 
wheel. The conventional method has been to rough 
grind the stock with a somewhat higher work speed 
for stock removal than used in the finish grinding 
operation. Use of a novel electronic control of the d-c 
workhead drive motor to produce a work speed that 
declines in a sinusoidal manner from start to finish has 
reduced the roughing or finishing time of stock removal 
and increased production. The whole control combines 
mechanical, hydraulic, electrical and electronic devices. 

In the basic Norton camshaft grinder, control of 
shape is by a group of master cams set up in the same 
angular position as the lobes on the shaft to be ground. 
The shaft carrying the master cams is the spindle in 
the work head, Fig. 2 and is supported by bearings 
in a cradle that pivots below. As a selected master cam 
is turned against a roller follower, rotating on a fixed 
axis, the master shaft is rocked back and forth in step 
with the shape of the control cam. The same cradle car- 
ries a footstock with center .to support the other end 
of the camshaft which is thus rocked toward and away 
from the grinding wheel as it is rotated, thus generating 
the cam lobe shapes. Follower roller can be translated 
laterally to contact each master cam in succession. 

In recent models, the power to rotate the master shaft 
has been obtained by a motor-driven headstock with a 
universal-jointed drive shaft to permit the rocking of 
the cradle. Due to their shape, the grinding of cam 


[: GRINDING lobed cams on automotive cam- 
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lobes has heretofore been accomplished with a relatively 
low work speed, obtained from the motor by consider- 
able speed reduction in V-belt sheaves and through 
gearing. A clutch in the gearing permitted two work 
speeds, faster for roughing and slower for finish grind- 
ing to obtain the required accuacy and finish. 

When plans were laid to develop a new hydraulic 
automatic cam grinder in which all the latest ideas in 
engineering were to be incorporated, some thought was 
given to improving the conditions of work rotation. 
It was realized that any improvement obtained in the 
time each cam was in contact with the wheel would 
be a definite advantage. First, if extra turns of the work 
could be gained in the same time element, better finish 
and contour would probably result. Second, if sufficient 
gain could be made in the number of turns in contact 
with the wheel, possibly a slightly shorter time could 
be used for each cam and reflected in increased pro- 
duction. 

If some means could be arranged whereby the first 
few turns of the work could be relatively fast and the 
later ones quite slow, the required amount of stock 
could be removed rapidly and the last few turns would 
permit a higher degree of finish and accuracy. The first 
idea was to make the work speed reduction linear from 
about 70 rpm down to 20 rpm. Several ways of doing 
this were considered. Shifting gears in steps was dis- 
carded because such a method would not give a straight 
line reduction in work speed. Furthermore, the com- 
plications in mechanical means are greater than would 
be the case if a d-c motor could be reduced in speed. 
Here again, it was found that with most types of com- 
mercial rheostats a stepped reduction would result, 
since the resistance was not based on a stepless change. 
To overcome this drawback consideration was given 
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Norton Cam-O-Matic automatic cam grinder , 
uses sinusoidal slowdown of work head drive to WG 


obtain maximum production with best finish. j 
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rk Fig. 1 (left)—-Shape of typical automotive cam lobe. With fixed speed of rotation flank area passes fastest under 
sh grinding wheel and hence time to grind this part governs selection of speed of work rotation. Fig. 2—Driven spindle 
al is at top, master cam in contact with follower roller at rear; pivoting cradle is below. 
ct 
ld 
‘0- to the possibility of using carbon-pile rheostats mechani- finish and spark-out grind. In between the upper and 

cally operated in step with the cam to be ground. The lower portions of the curve the speed reduction rate 
rst great number of operations required of such an arrange- would be quite rapid. 
he ment left some uncertainty as to the continued accuracy The control elements for a sinusoidal curve would 
ck of such a device. Wire wound resistors with a rotating have to be based on a crank motion or eccentric. This 
ald contact were also given some thought. Again the me- added another element in the mechanical design of the 
rst chanical means for operating such a rheostat did not slow-down control. 
om offer a satisfactory solution, even if it were possible to At this point the most desirable solution to the whole 
ing make such a rheostat. drive problem appeared to be in the use of a d-c motor 
lis- At about this stage of the development, it was dis- | operated off thyratron rectifiers. By the use of a motor 
ght covered that a sinusoidal slow-down in the reduction of with relatively low base speed (1150 rpm), two stages 
ym- the work speed would be more desirable than a straight of V-belt reduction would give the desired spindle 
uld line reduction. The advantages were that the first few speed ratio of 1:10 without the necessity of gearing and 
ed. work turns at the top of the speed curve would be attendant bearing and lubrication problems. The con- 
ym- nearly at the same speed permitting the wheel and the ventional control of speed through a potentiometer for 
ult, work to make contact with a few rapid turns of the setting a reference voltage, however, presented a me- 
1ge. work; likewise at the bottom of the sine wave there chanical problem. Since continuous operation of such 
ven would be several turns of relatively slow speed for the a potentiometer through a long period of service in 
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high production shops did not seem to be the most de- 
sirable arrangement, the question arose as to just what 
could be used in its place. At this time a suggestion 
from an electrical equipment manufacturer resulted in 
the choice of a self-synchronous transformer (or gen- 
erator) in conjunction with an electronic amplifier to 
give the desired control of the thyratron unit. By ro- 
tation of the synchro or selsyn the same motor slow- 
down effect is secured as by the rotation of a potentio- 
meter, but with a more substantial component which 
could better stand continuous operation, 

The selsyn generator or synchro transmitter is like 
a small motor having a single-phase rotor and a three- 
phase stator winding. When an a-c excitation voltage 
is impressed on the rotor primary, unequal voltages are 
induced in the Y-connected secondary windings, de- 
pending upon the angular position of the rotor. Volt- 
ages from two pair of windings are stepped up in sep- 
arate transformers and fed as control signals into an 
accessory electronic control, Fig. 3, for a Thy-mo-trol 
electronic drive. In a standard Thy-mo-trol drive, the 
armature is varied by changing the firing angle of the 
grids of the thyratrons. This. phase change is governed 
by a saturable-reactor bridge which in turn is controlled 
by electronic amplifiers which observe the difference 
between the reference voltage and a portion of the arm- 
ature voltage. The standard potentiometer acts as a 
voltage divider and permits variations in reference volt- 
age. In the circuit used on the cam grinder the refer- 
ence voltage is a direct function of the angular position 
of the synchro rotor. 
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------feedback------= 


Selsyn transformer 


Fig. 3—Electronic rectifier converts 

positional a-c signals from synchro 

transmitter to d-c reference voltage 
for thyratron grid control. 


JRPOSE of the amplifier rectifier 

circuit is to convert the a-c signal 
from the selsyn transformer to a d-c 
reference voltage to control the armature 
voltage. Reactor 1X and capacitor 1C 
filter the rectified a-c to make the refer- 
ence voltage suitable. Potentiometer 1P 
is used to compensate for tolerances. 
When selsyn rotor is at position A (inset) 
stator windings produce no voltage across 
transformer IP, (other winding not con- 
nected). The d-c drive motor has full 
field voltage but no armature voltage. If 
the selsyn rotor is advanced toward B, 
the voltage across IP rises gradually, 
until full base speed is obtained at B, 
(60 deg). Field weakening would occur 
beyond that point but is not used in 
this application. 

In the amplifier-rectifier circuit, any 
voltage induced at IS is rectified by twin 
triode tube 6X5. Tube 6H6 is a limiter 
tube which cuts off any voltage in excess 
of —75 volts. At this point grid potential 
at tube El is such as to produce full 230 
volts at armature. The rest of the con- 
trol is a standard Thy-Mo-Trol circuit 
and is not shown. Selsyn speed control 
cabinet contains the 6X5 and 6H6 tubes, 
transformer 1, reactor 1X, capacitor 1C 
and potentiometer IP. 


A-C 
supply 


The next step was to arrange a mechanical or hy- 
draulic means of rotating the selsyn shaft through the 
desired angle of operation. Since numerous other move- 
ments throughout the machine were to be powered hy- 
draulically, it was possible to provide a small hydraulic 
cylinder as the motive power for the motion needed. 
After several sketches and layouts, motion studies, etc. 
had been made, the arrangement shown in Figs. 4 and 
5 was designed. The hydraulic cylinder receives its flow 
of oil at the same time the wheel-slide infeed starts. 
By the use of an adjustable valve in the line to the cyl- 
inder the speed of the stroke can be set as required. 

Attached to the end of the piston rod is a rack which 
meshes with a pinion attached to a shaft carrying an 
eccentric. This eccentric operates a plunger P attached 
to another rack in mesh with a small pinion on the sel- 
syn transmitter shaft. Thus the straight line piston move- 
ment is converted into a sinusoidal plunger movement 
which in turn gives the same motion to the selsyn rotor 
through its operating arc. For changes in cam grinding 
conditions, the eccentric is slotted and provided with a 
micrometer screw for adjustment of the amount of 
eccentricity and a corresponding angular movement of 
the selsyn shaft. Change in the initial setting of the 
electrical angle is provided by a screw in the plunger 
member. 

Through other means in the machine itself, the time 
of grinding each cam is adjustable. If, for example, the 
actual grinding time per cam is set for 13 sec, the flow 
control valve to the selsyn cylinder would be adjusted to 
give the piston 13 sec to complete its stroke and operate 
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SINUSOIDAL DRIVE FOR SYNCHRO ia 


the eccentric through one-half revolution. 

The useful angle in the selsyn is 60 deg. In Fig 6, the 
motor speed is zero for selsyn position A. As the rotor 
advances toward point B, the motor increases to full 
speed. Since the work drive has a 10-to-1 reduction, the 
chart indicates that the desired work speed of 90 rpm 
would occur at a point approximately 43 deg on angle 
AB, The slow speed in our example is set for 20 rpm 
which would occur at approximately 9 deg on angle AB. 
It was also found that the voltages across the motor line 
were in direct proportion to the motor speed, and hence 
the work speed. This provided a means of making ad- 
justments in the control unit to place the synchro shaft 
at the angles mentioned. Further, it was found that the 
amount of throw in the eccentric was also in direct pro- 
portion of the voltage at the high and low speeds desired. 


1200 


800 » 
300» 
200 » 


0 10 20 30 
Useful mechanical rotation, deg 


Fig. 6—Calculated speed reduction curve of work drive 
motor for 60-deg rotation of selsyn is nearly a straight line. 
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Fig. 5 (above)—Selsyn control with mechan- 
ical-hydraulic actuator is mounted as a sub. 
asssembly in the front panel of the cam grinder. 


re Fig. 4 (left)—Sinusoidal rate of rotation of 
selsyn rotor is obtained from linear motion 
of piston through two sets of racks and pin- 
ions, and an adjustable eccentric and follower. 


This could be quite readily set with a dial indicator. 

Experience has shown that certain shapes of cams 
require different speeds for accurately producing con- 
tour and finish. Cams of more rounded shape and lower 
valve lift can generally be ground somewhat faster than 
high lift and pointed shapes. Machines used for rough 
grinding the camshaft, for example, can be set to run 
from 100 to 60 rpm, and machines used for finishing 
then can be set for 75 to 25 rpm. In previous models 
where the headstock consists of a fixed motor speed and 
a train of gears, a change in work speed frequently re- 
quired the making of new gears or motor sheaves and 
provided only a constant speed. 

In Fig. 7 is shown a time-and-turns chart. In the first 
second the work revolves 1% turns and for each suc- 
ceeding second gradually slows down until in the last 
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Fig. 7—Work turns for each second of 
time with sinusoidal rate of slowdown. 








121 






Automatic Cycle Sequence of Electrical and Hydraulie Circuits 


N THE individual cam grinding cycle, 

lever (Fig. 9) must be in the “On” 
position to energize solenoid $4. Throw- 
ing starting lever to the right closes limit 
switch LS7 to energize Solenoid S2 
which shifts ports in 3-way valve 5 to 
allow pressure from port T to A into tab'e 
cylinder C4 through ports T to A of 4- 
way valve 4. Table moves to the right 
until first indexing dog D2 actuates plung- 
er Pl which in turn actuates plunger P2 
to close limit switch LS6 to energize 
counter clutch coil and solenoid 57 
through CR4. The counter energizes sole- 


Rocking bar 
cylinder 


Back forward 


noids $3, S4 and S5, Solenoid S7 ener- 
gized shifts ports in 3-way valve 6 to 
change outlet to exhaust from table cyl- 
inder C7 from port A to port B which 
must then pass through throttle valves 11 
and 26 and check valve 25 to cause the 
table to decelerate just before stopping 
on index. Between cams, table cylinder 
Cl exhausts through ports B to P of 4- 
way valve 4, through ports P and A of 
3-way valve 6, and throttle 22 and 20. 

Solenoid S3 when energized shifts ports 
in 4-way valve 2 to put pressure from 
port P to port T. Pressure from port T 


goes to rocking bar cylinder C9 to bring 
work into grinding position. When rock- 
ing bar goes forward limit switch LS4 
is opened which deenergizes solenoid $2 
to shift ports in 3-way valve 5 to take 
pressure away from port A and stop table. 
Rocking bar cylinder C2 exhausts through 
port P to B in 4-way valve 2. Port T of 
valve 2 also puts pressure into variable 
work speed cylinder C6 through throttle 
valve 13 to slow the speed of work ro- 
tation sinusoidally. The forward move- 
ment of the rocking bar closes the nor- 
mally closed limit switch LS8 to start 


Recip. stop 
cylinder 


Table cylinder T 


control 


Nose 
lifting 
cylinder 


Wheel feed cylinder 1 
Forward 19) 


~) 


Fig. 8—Hydraulic circuit diagram for cam grinder. Control 
of hydraulic power is through eight solenoid-actuated valves 
which are energized through the 10 mechanically actuated limit 
switches shown here and additional control relays shown in Fig. 9. 


122 ELECTRICAL MANUFACTURING 























































of Cam Grinder. 


work revolving through CR2. 

Port T of valve 2 also allows pressure 
into wheel feed cylinder C5 through 
valve 3 from port A to port P. Port T of 
valve 2 also puts pressure to shuttle 
valve 18, which exhausts through throttle 
valve 11. Exhaust from wheel feed cyl- 
inder CI escapes through shuttle valve 18 
until it is closed. This escape of exhaust 
takes up the backlash in the wheel feed 
mechanism by allowing the feed cylinder 
CI to exhaust fast for the first portion 
of the feed, then the exhaust is metered 
through throttle valve 11 to get the grind- 
ing feed of wheel slide. In indexing, 
plunger PI opens limit switch LS3 which 
is connected to solenoid $4 but will not 
deenergize it because the counter keeps 
it energized. When plunger P2 closes 
limit switch LS6 while indexing, it also 
energizes solenoid S8 but there is no 
result because it is held deenergized by 
the normally open contacts of LS1. 

When rocking bar is in the grinding 
position solenoid $5 is energized and the 
ports in valve 27 are open from A to T, 
thus allowing the nose lifting cylinder to 
pump the oil in and out as it is actuated 
by a bracket on the rocking bar. At 
this time pressure is at port P directed 
to port B which is a blocked port. This 
pressure is taken from the rocking bar 
cylinder line that holds it in the grinding 
position. When counter counts out, sole- 
noid $5 is deenergized and the ports in 
valve 27 are open from P to A, thus 
allowing pressure into nose lifting cyl- 
inder. 

Rocking bar contacts limit switch LS5 
at each oscillation to actuate counter. At 
count-out the counter deenergizes sole- 
noid S4 which shifts ports in 3-way 
valve 7 to put pressure on port A. This 
allows pressure into index cylinder C3 
which pulls down table stop and actuates 
plunger P2 to open limit swifch LS6. 
Limit switch LS6 open deenergizes sole- 
noid $7 and shifts ports in 3-way valve 
6 to allow exhaust from table cylinder 
to pass freely from ports P to A and 
through needle valve 22. Solenoid $3 
deenergized by counter, shifts ports in 
valve 2 to allow pressure from port P 
to rocking bar cylinder C2, to bring rock- 
ing bar and wheel slide back through 
wheel feed cylinder C1 through check 


valve 17, and to reset shuttle valve 18 . 


through check valve 16. Rocking bar cyl- 
inder C9, wheel feed cylinder C5 and 
shuttle valve 18 exhaust from port T to 
B of valve 2. Variable work speed cyl- 
inder C6 exhausts through check valve 
15 and ports T to B of valve 2 to 
bring work speed up again. 

Rocking bar swinging back closes limit 


second the work revolves 14 revolution; the total num- 
ber of turns equals 10.81. With a fixed speed of 35 
tpm, in 13 sec there would only be 7%4 turns of the 
Work against the wheel. With the sinusoidal drive there 
is a gain of 3.1 turns, or 41 per cent more work being 
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switch LS4 which energizes solenoid S2 
to shift ports in 4-way valve 5 and allows 
pressure to table cylinder C4. Table 
moves to right and allows plunger PI 
to rise and close limit switch LS3 which 
energizes solenoid S4 to shift ports in 3- 
way valve 7 and to change direction of 
pressure from port A to port B. Applying 
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pressure to port B allows table stop to 
rise for next cam. Table moves to the right 
for the next cam. 

Each time the rocking bar comes into 
the back position, limit switch LS8 opens 
a holding circuit which is then broken 
by limit switch LS2 to stop the rotation 
of work in a loading position. OOO 





done in the same period of time, with better finish and 

an increased accuracy of contour. A small reduction in 

cycle time would give as many or more turns of the 

work as of old, with a resulting gain in production. 
(Continued on page 266) 
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T © ry AY 7 € Electrical Linkages Replace 


Mechanical Connections 


a 4 © ee a C T To Reduce Noise 


EAVY-DUTY 16 mm projector de- 


veloped by Eastman Kodak, Ro- 
chester, N. Y. is designed for permanent 
installation in auditoriums to deliver 


theatre-quality motion pictures in daily 
service. Appearance-designed by com- 
pany staff for family resemblance. (See 
Styling and Engineering Coordinated,” 
October 1950, page 96.) 

To attain the desired level of durability 
and quietness, electrical linkages replace 
usual mechanical connections between 
functional elements. Separate synchronous 
motors drive the intermittent and the 
shutter-sprocket system; three other mo- 
tors drive take-up, rewind and blower. 

Electrical linkages were selected so as 
to introduce barriers across which me- 
chanical disturbances could not pass, par- 
ticularly between the sound scanning point 
and intermittent motion of the film 


through the projector gate. 

Pull-down system employs an eight- 
place geneva, direct driven by a special 
motor designed for 24 rps so as to avoid 
gearing. An 8-blade shutter is spring- 
coupled to its driving shaft. Phasing of 
the shutter and pull-down drives is pro- 
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vided by gears with large clearance (be- 
low) ; engagement of gears maintains syn- 
chronism in starting but teeth float clear 
when motors reach speed. 

Tungsten illuminating system employs 
dual base-up 1000-watt, 10-hr lamps. 
Lamphouse is mounted on a casting that 


encloses the blower which is carried on 
the shaft extension of its 1725-rpm induc- 


tion motor. Lamphousing is designed to 
rotate to replace a burned-out lamp with 
a new one without stopping the projector. 
Defective lamp may then be easily re- 
moved from the top for replacement. 

Exciter lamp and sound optics are 
mounted together in a separate housing 
readily accessible (right). Preamplifier 
behind the housing is reached by swinging 
forward the hinged sound optics assembly. 
\ “slitless” optical system is employed; 
a cylindrical lens element forms an inter- 
mediate image free of the filament pat- 
tern, and 5 per cent of the width of the 
source. The intermediate image is thrown 
on the film at a further 3-to-1 reduction 
by a microscope giving constant intensity 
along the image length. 

On midpoint setting of tone control, 
frequency response from SMPTE test film 
to speaker is flat from 100 to 2000 cps; 
within 5 db from 50 to 6000 cps. Lighted 
control panel assembly is mounted in the 
pedestal; focusing controls are on outside 
of projector head. 








TODAY'S PRODUCT DESIGNS 


ITH response at 18,000 cps down only 3 

db from the 60-400 cps average, this new 
three-element speaker designed by Jensen Man- 
ufacturing Co., Chicago, covers the audibility 
limit for best ears. 

Three independent units are driven by the 
control network which divides the input between 
the reproducers. Low frequencies up to 600 cps 
are taken by a direct radiator with a 3-in. voice 
coil driving a 15-in. curved diaphragm. Passing 
through this unit is a horn from a compression 
driver located at the rear of the assembly and 


Three separate speakers 
cover the entire audible 
range in this new unit. 


covering the range from 600 to 4000 cps; diaphragm 
is rigid plastics; final horn is the flared low-fre- 
quency diaphragm. Range above 4000 cps is taken 
by a small compression driver and horn mounted 
across the speaker opening. High gap densities and 
light moving systems give high efficiency. Maximum 
power rating is 35 watts. 
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To Measure Effect of Acceleration 


O TEST products and assemblies for ability to with- 

stand acceleration forces, this new test device rotates 
a platform at precisely controlled speeds adjustable from 
5 to 420 rpm, developing forces up to 120 g. Designed by 
Genisco Incorporated, Los Angeles. 

Device to be tested is securely mounted on the rotat- 
ing arm and counter-balanced by the adjustable weight. 
Indicating tachometer and a precision timer combined with 
a solenoid-operated rpm counter measure speed accurately 
to 1 per cent or 1/10 revolution. Drive holds speed con- 
stant to within 1/2 per cent, or 0.035 g at 50-g setting. 

Rotational drive is by a 1-hp motor and hydraulic vari- 
able-speed transmission. Time to reach full speed from 
standstill or stop from full speed is 6 sec. Vibration 
isolation through mounts for drive and flexible couplings 
is sufficient for 0.03 g resolution. 

All controls come out to an operating panel which also 
has a built-in computing chart for rpm, radius and ac- 
celeration. Electrical leads connect to test table through 
silver collector rings of 0.5 amp capacity. Optical system 
is designed to give a stationary erect view of device under 
test. Structure is of heavy dural plate for rigidity with 
minimum weight. Guard rail is 56 in. diam, 14 in. thick. 


























TV Camera Designed for Accessibility 





MPROVED circuits employed in the redesigned Du Mont 
television camera reduce the number of tubes required and 
give improved frequency response, increased gain and brighter 
monitor pictures. Useful life of tubes is also extended. Design 
of the chassis has been further improved as to accessibility. 
Hinged covers on both sides and rear open to reach all com- 


ponents, for testing and replacement. 

Camera includes a pickup head and amplifier, and 
a detachable unit on top incorporating the electronic 
view-finder and its horizontal and vertical sweep circuits. 
Handle at rear of housing rotates the lens turret; a 
knob below controls iris opening. Lower end of operat- 
ing handle rotates to adjust focus. Two large cue lights 
are used on this new model, an illuminated nameplate 
on front and a red light on top. 
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Advanced Developme 


WALTER F. BONNER 


Manager, Application Engineering 
Federal Telephone & Radio Corporation 
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Editor 
ELECTRICAL MANUFACTURING 


EQUIREMENTS of the Armed Services for 

metallic rectifiers are fundamentally concerned 

with miniaturization and operation at high and 
low ambient temperatures. For application in aircraft 
or portable field electronic equipments, the Armed 
Services want smaller, lighter and more efficient com- 
ponents. In TV receivers, space is also a factor and 
subminiature metallic rectifiers are competing with crys- 
tal diodes on this score. For magnetic amplifiers appli- 
cations, on the other hand, it is quality that counts; 
rectifiers are sought with negligible leakage current and 
minimum forward voltage drop. More specifically these 
new requirements, which have arisen in the past year 
or two, add up to: 

(a) Higher reverse voltage per cell, to obtain shorter 
stack length by reducing cells per stack. 

(b) Higher operating temperatures to withstand 
higher ambients and smaller heat dissipating 
areas in the miniature sizes, offset partly by 
Higher efficiency, to reduce heat losses which 
are associated with 
Lower forward voltage drop and lower leakage 
currents, often working against each other; and 
Lower interelectrode capacitance for operation 
at higher frequencies. 



































Load in terms of normal full load current, per cent 


Fig. 1—Effect of type of circuit and load on conversion 
efficiency of a typical selenium rectifier. (Federal) 
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The Signal Corps, for example, is underwriting the 
development of miniature types of selenium rectifiers 
that will withstand 60-70 rms volts per cell at a current 
density of 175 ma per sq in. or more at the standard 
commercial ambient of 35 C. They must be operable at 
71 C after prolonged storage at 74 C; also at —65 C. 

3ogies set up by the Air Force are much stiffer: 


200 C ambient 
60 rms volts per cell 
65 per cent minimum efficiency 


5000 hr life 


At present the temperature bogie is not realizable at 
60 volts per cell. How close commercial components 
can come to it and the direction that advanced develop- 
ment work is taking will be detailed later. 

It would be well to establish fundamental concepts 
and terminology before relating performance of existing 
components and current developments to the above 
requirements. Efficiency, for instance, has to be care- 
fully defined, since its value is related to method of 
measurement, type of circuit and load impedance. Con- 
version efficiency or conversion ratio (also called d-c or 
average efficiency) of a metallic rectifier is defined* 


* NEMA Standards for Metallic Rectifiers (Pub. No. MR1-1950). 
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Temperature ,deg C 





Loss,watts per disc Loss, watts per disc 


Fig. 2—Losses vs operating temperature of a copper-oxide 
rectifier. For the particular volt-ampere conditions chosen, 
losses (left) are fairly constant over wide operating tem- 
perature range. At right total loss curve is matched against 
heat-dissipating curve of stack to obtain stable operating 
temperature. (After I. R. Smith, “The Copper-Oxide Recti- 
fier in Electrochemical Work.” AIEE Technical Paper 
44.163, May 1944.) 
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avg. d-c volts x avg. d-c ampere output 
— x 100 


a-c watts input 

Output measurements must be made by moving coil 
instruments of the D’Arsonval type. 

Rms efficiency is defined as: 

a-c watts Output 
x 100 
a-c watts input 

Since the relation of average to rms values of voltage 
and current depends upon the circuit and type of load, 
the two efficiencies vary accordingly. For single-phase 
applications, for instance, rms efficiency is about 15 per 
cent higher than the conversion efficiency; for three- 
phase full-wave circuits, about 5 per cent higher. Fig. 1 
shows typical conversion efficiencies for a selenium 
rectifier with various circuits and loads. 

A metallic rectifier cell is generally rated by the 
voltage it will withstand in the reverse or high resistance 
direction and by the current that may be passed through 
it in the forward or low resistance direction. In most 
power applications the rectifier must withstand the 
voltage of the a-c line as a back voltage during some part 
of each cycle; it is therefore convenient to express the 
back voltage in rms volts from a sine wave source. And 
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Current and voltage, per cent of normal load 


0 10 20 30 40 50 60 10 
Ambient temperature, deg C 


Fig. 3—Current and voltage derating curves to maintain 
constant operating temperature for ambients above 35 C. 
Data for a 26-volt selenium rectifier plate made by Federal. 
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Requirements of the Armed Services and 
industry calling for higher voltages per 
cell, smaller stacks and operation at high 
and low temperatures has accelerated 
component developments leading to in- 
creased performance of present types of 
dry-disk metallic rectifiers, chiefly sele- 
nium, and has initiated research into new 
types of semiconductors for such uses. 


since the most used rectifier circuit is the single-phase 
bridge and the output current is measured in average 
amperes the current rating of a cell is expressed as 
average d-c amperes obtained from a single-phase bridge 
rectifier. 

Ambient and operating temperatures are sometimes 
confused. Like most electrical components, metallic rec- 
tifier stacks are thermally rated, that is, voltage and 
current ratings are chosen so that resulting 7*R losses 
will not result in excessive operating temperatures. In 
other words there is always a rise above ambient, and 
therefore the limitation is maximum safe operating 
temperature. 

Losses are due to two effects—forward resistance, 
producing an /R drop, and reverse resistance producing 
leakage current under back voltage. In the ordinary 
operating temperature ranges, all metallic rectifiers 
exhibit a negative temperature coefficient of forward 
resistance. Hence at any given output current, forward 
loss drops with rising operating temperature. Leakage 
current follows a pattern dependent upon temperature 
and back voltage. Final operating temperature is gov- 
erned by choice of voltage and current and the heat dis- 
sipation ability of various stack structures. The problem 
is summarized in Fig. 2 for copper-oxide rectifiers. 
Here the general shapes of the forward and back loss 
curves are shown, together with the total loss curve at 
any temperature in the operating range. Actual oper- 
ating temperature is determined by matching the heat 
dissipation curve of the plate structure against the curve 
for total losses, as at the right. 

When it is required to operate in ambient tempera- 
tures above normal, the rectifier losses must be reduced 
so that the operating temperature does not exceed the 
safe maximum. Typical derating curves for a selenium 
rectifier are shown in Fig. 3. As it frequently happens 
that the reverse voltage applied may be less than the 
permitted maximum, advantage may be taken of the 
decreased reverse losses (directly related to back volt- 
age) to allow a higher forward current. In other words, 
if the voltage is dropped as at 50 C, the current curve 
can be raised at that point. 

Another solution to the problem of maintaining 
operating temperatures within bounds is forced cooling 
of the rectifiers. Fig. 4 shows typically how 250 per 
cent of rated current can be carried at various ambients 
with corresponding air velocities. 

Voltage rating also needs to be clearly defined. 
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OD 200 300 400 500 600 100 800 900 1000 Fig. 5—Rectifiers feeding capacitor circuits may have to 

Air velocity ,fpm buck voltages up to 2.92 times the rms value of input volt- 
age. In the full-wave voltage doubler circuit shown above, 
when point I is positive, current will flow through rectifier 
SR1, charging capacitor C, to peak voltage (1.42 x rms 
value). A half cycle later, when point 2 is positive, SR2 
conducts and capacitor C, is charged negatively. The po- 
tential difference between points A and B at the end of a 
full cycle would be twice the peak line voltage, provided 
there was no capacitor discharge. Since one discharges 
during the negative half cycle, the cumulative wave form 

is shown at the lower right. 
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Fig. 4—Minimum air velocities through units at various 
ambient temperatures to cool Fansteel selenium rectifiers 
when operating at 250 per cent of normal current rating. 
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Fig, 6—Miniature Bradley copper-oxide rectifier %4-in. 
diam is rated up to 36 volts a-c and will pass 500 micro- 
amp d-c. Rectifier is enclosed in phenolic shell with metal 


Usually what is meant is the rms value of a-c voltage 
applied to a stack in a rectifier circuit. The same 
component may also serve as a valve in a blocking 
function. One manufacturer rates 26-volt rms cells at 
21 volts d-c. If a rectifier works against capacitors, as 
it may in a half-wave rectifier or voltage doubler circuit, 
Fig. 5, charges built up on the capacitors will produce 
bucking d-c voltages 2.4 times the rms voltage. A rule of 
thumb is to cut the applied rms voltage in half for 
capacitive loads. 


Copper-Oxide Rectifiers 


Copper-oxide rectifiers have a long history of suc- 
cessful use in industrial applications, in both low- and 
high-voltage applications, in capacities up to 100 kw. 
But because of the increase in forward resistance occur- 
ring with each temperature cycle, they are not suited 
for operation above 55 C or even exposure to such 
ambients. Hence, they are not being pushed for many 
military applications. NEMA standard ambient for 
copper-oxide rectifiers is 30 C daily average and 40 C 
maximum. The allowable rise is 20 C over a 30 C 
ambient for naturally cooled stacks. Output voltage 
ratings must be reduced 10 per cent for each 5 deg 
increase over ambient; this derates the rectifier to 0 
volts at 75 C, which is the normal operating temper- 
ature for selenium. Aging characteristics necessitate an 
allowance for doubling the forward resistance during 
life under standard operating conditions. 

Copper-oxide rectifiers are normally operated at volt- 
ages ranging from 2 to 10 volts per cell, with 8 volts the 
average. Leakage tends to increase rather rapidly be- 
yond this range. They have the longest history of devel- 
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ends and the assembly is sealed with vinylite. 


opment and application (since 1924) and have prob- 
ably reached the limit of voltage possibilities, although a 
wide range of forward and reverse resistances are ob- 
tainable. Efficiencies per cell, after aging, compare 
favorably with selenium rectifiers, running from 60 to 
70 per cent in single-phase circuits and 70-75 per cent 
in three-phase. Interelectrode capacitance is high. They 
are used as instrument rectifiers because of stability 
over long periods of use and their low resistance per cell. 

Miniature hermetically sealed copper-oxide rectifiers 
are available for electronic applications and instrument 
work. One type has vacuum-processed pellets with 
gold contacts to obtain maximum efficiency and mini- 
mum temperature errors. Sealing in cans is obtained 
by wax potting or plastics impregnation. One miniature 
type (%6 x 1%6 x % in.) is rated at 2 volts per cell 
as a modulator and 6 volts in bridges. Another series 
tubular type is illustrated in Fig. 6. Still another minia- 
ture size measuring 4%, x %4 x % in. is rated up to 6 
volts a-c, 4.5 volts d-c and passes 5 ma d-c. It mounts 
on a 2-56 screw, 3% in. long. 


Copper-Sulfide Rectifiers 


At present the magnesium copper-sulfide rectifier is 
the only commercial type that will operate successfully 
above 200 C. It does not meet military goals of high 
voltages per cell (normal voltage per cell is 31%) nor 
of high conversion efficiencies, which range from 35 
to 40 per cent single-phase and from 50 to 55 per cent 
three-phase. Nevertheless, because of the high-temper- 
ature characteristic, copper sulfide rectifiers are being 
developed under the auspices of the Armed Services for 
low-voltage cathode heater supplies where they replace 
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less reliable thermionic rectifiers. 

Wright Air Development Center has sponsored de- 
velopments of copper-sulfide types for the last four 
years. Tests* made in 1947 on a hermetically sealed 
4-junction single-phase unit showed at 200 C a conver- 
sion ratio of 54.8 per cent and an rms efficiency of 67.4 
per cent. The 5¢-in. diam plates were specially proc- 
essed to withstand 8 rms volts per cell, chosen high to 
minimize threshold voltage effects. Later tests showed 
conversion ratios of 59 per cent with 4 amp passing. 
A recent case history of an experimental hermetically 
sealed military type is presented separately. 

Heavy-duty industrial types are particularly useful 
for low-voltage heavy currents and have been made in 
capacities from 50 to 50,000 amp for operation from 
—40 C to +140 C. Typical applications are electroplat- 
ing rectifiers and resistance welders. 


Selenium Rectifiers 


Improvements in manufacturing processes and in- 
crease in purity of materials have resulted in a contin- 
uous improvement in the voltage rating of selenium 
rectifiers. They can operate over a wider temperature 
range and hence they show the greatest promise for 
further progress in this direction as well as in size and 
weight for equivalent output. The first selenium cells, 
introduced here in 1938, were limited to a maximum 
a-c input of 14 rms volts. Development of better barrier 
layers led to 18-volt cells some ten years ago. Since the 
war the rating has been raised to 26 rms volts. Sub- 
miniature types are being successfully applied with 50 
volts per cell, and experimental miniature cells have 
operated in the laboratory at 70 volts. 

A general description of the processing of selenium 
plates should give a clearer picture of the problem of 
developing higher voltage cells to withstand higher 
temperatures. Base plates are either steel or aluminum, 
the latter preferred for lightness and better heat dissi- 
pation. To get a good bond for the selenium layer, one 
surface is roughened either by chemical etching or 


” Final Engineering Report, and Supplement thereto, on Rectifiers, Dry- 
Disc Type, Variable Frequency, Miniature, for Operating at High and 


Low Ambient Conditions of Temperature, dated Dec. 31, 1947, and May 
12, 1948, Air Force Contract No. W33-038 ac 15161. 
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Fig. 8—Variation in leakage current with plate tempera- 
ture for 26-volt selenium plates at various voltages. 


sandblasting, then usually is nickel plated to give mini- 
mum contact resistance. Purified selenium, with addi- 
tions of halogine elements (bromine, chlorine or iodine) 
is dusted on the plates in powder form and subjected to 
heat (125 C is typical) and pressure of 1000 to 2000 psi. 
The selenium layer may also be built up by evaporation 
in a high vacuum on bismuth-plated plates, or dipped in 
molten selenium and spun. The plates are then heat 
treated to change the selenium from an amorphous to 
a crystalline form and thereby increase the conductiv- 
ity. A conducting surface or counterelectrode, usually a 
low-melting eutectic alloy, is then sprayed on the 
selenium. 

The counterelectrode not only forms the cathode of 
the cell but its constituent metals enter into the chem- 
istry of the natural barrier layer, which contains both 
conductive and non-conductive compounds. Antimony- 
selenium is an example of one in the former category 
and cadmium-selenium in the latter. Three basic types 












































Plate temperature, deg C 


Fig. 7—Voltage drop with temperature for 26-.volt se- 
lenium rectifier plates at full load and at 1/10th load. 
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Fig. 9—Temperature-life characteristics of Westinghouse 
high-temperature cells continuously operated at full load. 
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Ratings for Hermetically Sealed Rectifiers 


Nominal 
a-c input, 


Hermetically Sealed Magnesium Copper-Sulfide Rectifiers 


MILTON GAMBLE 
Chief Rectifier Engineer 
P. R. Mallory & Co.. Inc. 


BILITY of magnesium copper- 
sulfide rectifiers to operate sat- 
isfactorily over a wide range of 
ambient temperatures, from —70 to 
+200 C or higher, has been recog- 
nized for some time® but has not 
been utilized fully, primarily be- 
cause of the difficulty of obtaining 
protective coatings that would with- 
stand high-temperature operation. An 
obvious solution to the problem is 
hermetic sealing, as illustrated here. 
Preformed magnesium copper-sul- 
fide cells are assembled on bolts silver 
soldered into “bath tub” cans such 
as used for hermetically sealed ca- 
pacitors. Terminal connections are 
brought out through glass-to-metal 
or ceramic-to-metal seals. All seals 
and electrical connections are silver 
soldered and when finished, each rec- 
tifier is tested for completeness of seal. 


* See “What Happens to Rectifiers at High and 
Low Temperatures?”” by M. E. Gamble in 
EvecrricaL MANUFACTURING, March 1948, page 120. 


a 


Output, d-c volts 


To facilitate cooling, the can receives 
a black coating which is capable of 
withstanding salt spray for several 
hundred hours. The four ratings listed 
in the table can all be placed in the 
same size can, 1% in. long, 1% in. 
high, 11%g¢ in. wide. 

Two ratings for each rectifier are 
shown in the table, one for normal 
life at ambients up to 35 or 40 C, 
and a second for operation at 200 C 
where a life of 1000 to 1500 hr is 
satisfactory. A third column indicates 
the maximum load current under any 
condition. These ratings are for a re- 
sistive load; for inductive loads output 
voltage rating is multiplied by 0.93, 
and for capacitive loads by 1.5. Load 
current remains unchanged for in- 
ductive loads but is multiplied by 
0.8 for capacitive loads. When full 
life is desired at ambient temperatures 
above 40 C, the normal ampere rating 
is reduced by a factor, 
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Typical regulation curves for her- 
metically sealed rectifiers at load 
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Output, d-c volts 


currents from 0.5 to 1.7 amp and at 
ambient temperatures of 40 C and 
200 C are given in Chart A. For 
applications where higher voltages or 
currents are required, rectifiers may 
be operated in series, in parallel, or 
in series-parallel. Parallel operation 
may be from a common secondary 
winding; series operation of rectifiers, 
or groups of rectifiers, must be from 
separate secondaries. 

Data on life of hermetically sealed 
rectifiers at elevated temperatures was 
obtained by operating a number of 
stacks in an oven held at 200 C; 
operating temperature of the rectifiers 
was about 280 C. As shown in Chart 
B, there was some drop in output 
which occurred during the first 1500 
hr of operation, but the voltage sta- 
bilized at a value less than 10 per 
cent below the initial voltage. These 
tests show that a rating of 1000 to 
1500 hr at 200 C is conservative; 
much longer life may be expected. 
When operated under normal ambient 
temperature and output current, life 
should equal 10,000 to 20,000 hr, 
typical of standard rectifiers. O 0 0 


Change in voltage with 
continued operation in 


Change in voltage 
with load 
(Nominal input, 12.8 volts a-c) 
4 
0 0. 


1.0 
Load, d-c amp 


of selenium rectifiers are differentiated by the prop- 
erties of the barrier layer. The oldest type uses a low- 
melting-point alloy of tin, cadmium and bismuth applied 
directly to the natural barrier layer. The cadmium- 
selenium compound formed is an insulator and raises the 
resistance both in the blocking direction and in the 
forward direction. The newer, high-voltage cells have 
in addition an artificial barrier layer which is applied 
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200C ambient (280C operating temp.) 


500 1000 
Operating time, hr 


before the counterelectrode is applied. This treatment 
with a chemical spray more than doubles the reverse 
voltage that can be carried before a rapid increase m 
leakage current takes place. The third type of cell uses 
a metal forming a highly conductive compound with 
selenium so as to obtain the most favorable charactef- 
istic in the forward direction. The perceptible threshold 
voltage is about half that of the other types. It will with- 
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Fig. 10—What high- 
er cell voltages mean 
in terms of miniatur- 
ization of selenium 
rectifiers. 









Volts/cell 14 
Cells/stack 5 
Voltage rating 70 
Relative cost 1.0 


stand much lower reverse voltage, however. 

Forming of the barrier layer is done by applying pul- 
sating direct current in reverse direction while the plates 
are heated in an oven under closely controlled temper- 
ature. The voltage is gradually built up until it reaches 
2-10 volts higher than the rated reverse voltage. Fur- 
ther heat treatment produces a more desirable structure 
and completes the boundary layer; seasoning tempera- 
tures are very critical. Assembly of the cells in stacks 
and painting are the final operations. 

The usual low-melting-point eutectic alloy contains 
between 15 and 20 per cent cadmium, the rest bismuth 
and tin. It begins to soften at 95 C and melts at 103 to 
177 C, depending upon the composition. Cells that 
operate up to 125 C use a 177 C alloy and a modified 
heat treatment. In fact, such cells are said to have 
operated at 150 C with 1000 hr life, defined in terms of 
2-volt dropoff in d-c output. 

Selenium, which often occurs with copper ores as a 
sulfide, has six allotropic forms with melting points be- 
tween 200 C and 217 C and quite a wide plastic range. 
Recrystallization of amorphous selenium takes place 
between 170 C and 200 C. This element is definitely 
ruled out for operation at 200 C; nevertheless current 
development work is toward higher operating temper- 
atures for selenium rectifiers, and many other materials 
are being investigated for operation at 200 C. 

The base-plate material apparently enters into the 
chemistry of the process although the bond between the 
two materials is mechanical. Adherence of the selenium 
layer on the roughened base plate is dependent upon 
thickness of the layer and its coefficient of expansion 
relative to that of the base metal. The thinner the bet- 
ter from this point of view, within limits of avoidance of 
porosity or pin holes. Usual thicknesses vary between 
0.003 and 0.005 in. Layers as thin as 0.0015 in. have 
been successfully obtained by high vacuum evaporation 
techniques, particularly for the larger plates. Interface 
or barrier layer is only molecules thick. 

Attempts have been made in the laboratory to electro- 
plate selenium but have been successful only on platinum, 
which makes the technique impracticable from a cost 
point of view. The thin and dense layers produced re- 
duce the resistance in the forward direction, but in the 
present state of the art the back resistance drops also. 
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War standard 





Photo courtesy Signal Corps Engineering Laboratories 


Postwar standard Immediate objective* 


18 26 70 
4 3 1 

72 78 70 
0.8 0.6 0.5 


* Of the Signal Corps Engineering Laboratories. 


Catalog ratings of selenium cells are given for an 
ambient temperature of 35 C. At higher ambients, 
derating is recommended for long life (see Figs. 3 and 
4). Perhaps a measure of progress in recent years is the 
following table of deratings at higher ambients, taken 
from catalogs issued by one manufacturer at different 
times : 


Per cent of 
Max. Rating 
Year Voltage Rating ambient Amp Volts 
1945 18 rms 70 C 30% 40% 
1951 26 rms 90 C 32% 45% 
(70 C 70% 90% ) 


NEMA Standard is a 40 C rise over a 35 C ambient 
or a maximum operating temperature of 75 C. This 
limit was set to provide a safe margin between the 
operating temperature and the temperature at which the 
cells age rapidly. One maker, however, lists the maxi- 
mum safe cell temperature at 100 C. Another mentions 
safe operating temperatures up to 125 C, but most 
commercial development work is aimed at operation at 
100 C with reasonable life. Some recent tests indicate 
that a life of at least 1000 hr can be expected at an 
ambient of 85 C. Commercial rectifiers operated within 
the normal temperature range will last for years. 

Overheating is a problem in applications exceeding 
normal current rating, which is 0.25 amp per sq in. at 
35 C (NEMA Std. MRI-3.01). With forced cooling 
in a 35 C ambient it is regular practice to operate 
selenium rectifiers up to 250 per cent of normal rating ; 
with forced cooling at 45 C ambient, one manufacturer 
raises the current density to 0.40 amp per sq in. (from 
0.16 amp). Fig. 4 shows the air velocities recommended 
at various ambients when operating at 250 per cent of 
normal current rating. For intermittent service of short 
duration, 8 to 10 times full-load current can be applied, 
depending upon the time allowed for the rectifier to 
cool off. 

Standard 26-volt cells of one manufacturer, when 
operated at 55 C with rated load and natural ventilation 
have shown no drop in output voltage after 12,000 hr 
on test. The same cells with 60 per cent current over- 
load to give an operating temperature of 75 C showed 
(Continued on page 274) 
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SLACOME RUDDER TAPE so 


heavy-duty motor insulation 


Armature and field coils for traction and mill motors, also coils for 
heavy-duty solenoids, brakes, and vibrators are among the applications 
for this semivulvanized tape; it provides a practical and economical 
method of applying silicone rubber insulation with its thermal stabil- 
ity and performance characteristics over a wide temperature range. 


G. E. McINTYRE and J. F. DEXTER 


Dow Corning Corporation 


HERE is constant need for tough, resilient and 
moisture-resistant insulating materials that will 
withstand normal operating temperatures. New 
synthetic resins have greatly improved the quality of 
built-up insulations generally used in rotating equip- 
ment and transformers. The silicone resins have proved 
their usefulness where high temperatures and excessive 
moisture are involved, or where size and weight are 
limiting factors. All resinous insulations, however, are 
subject to cracking and crazing after prolonged oper- 
ation at their top temperature limit. This severely limits 
the insulation life of equipment exposed to mechanical 
shock and vibration. 

Only rubbery materials have the degree of fatigue 
and shock resistance, flexibility and resilience required 
to withstand prolonged mechanical vibration and the 
constant expansion and contraction of conductors and 
the adjoining metal parts. Moreover, these materials 
are not subject to cracking and crazing within their 


‘t Silastic tape type R-20 
4 


0.080-in, thick 


Dielectric strength, volts/mil 


Watts input to test coil 
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operating temperature limits. Unfortunately, the organic 
natural and synthetic rubbers are limited in their use- 
fulness as dielectric materials because they retain their 
properties over only a limited temperature span. 

A solution to the problem seems indicated by the 
exceptional stability of silicone rubber, an organo- 
inorganic material, at temperatures far above and below 
the limits of organic rubber. This fact has been well 
established during the past four years by performance 
in many industrial applications. As the market for these 
semi-inorganic elastomers has increased, their useful- 
ness has been further extended by the development of 
new stocks designed to meet specific use requirements 
and by the development of new methods and techniques 
of application. 

Among these developments is a semivulcanized, sili- 
cone rubber electrical insulating tape. This tape pro- 
vides a practical and inexpensive method for applying 
silicone rubber insulation. It consists of an impregnated 
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Left, field coil for a large trac- 
tion motor partially insulated 


with Silastic semivulcanized silicone rubber tape. Right, several trans- 
former, vibrator and motor coils completely insulated with the same tape. 


glass cloth coated on one side with a silicone rubber 
that has been only partially cured or vulcanized. When 
the tape is heated for a few minutes at a temperature 
in the range of 300 F, vulcanization is completed to 
form a tough, rubbery insulation. Layers of this tape 
when wrapped around a coil and heated vulcanize 
to form a homogeneous, moisture-resistant dielectric 
jacket. The glass tape provides mechanical reinforcement 
that prevents deformation and imparts a desirable degree 
of rigidity. 

Semivulcanized silicone rubber tape can be used 
instead of conventional electrical tapes and sheet insula- 
tions to provide the resilient, thermally stable, moisture- 
and oil-resistant insulation required in heavy-duty elec- 
trical equipment. This tape should not be confused with 
the completely cured silicone-rubber-coated glass cloth. 
While the physical and electrical properties of both 
types of tape are similar, the cured silicone-rubber- 
coated cloth will not bond to itself to form a homo- 
geneous, void-free insulating jacket. 

One of the most conspicuous properties of silicone 
rubber serving as electrical-equipment insulation is its 
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thermal stability. Many case histories accumulated over 
the past four years indicate that most silicone rubbers 
will withstand indefinitely long exposure to temperatures 
in the range of 180 C without any significant change 
in physical or electrical properties. They will withstand 
additional intermittent exposure to temperatures as high 
as 250 C. Such heat stability is obtained without any 
special compounding. Heat stability and extremely low- 
temperature flexibility are inherent in the silicone poly- 
mer. Silicone rubber tape is, therefore, serviceable over 
a total operating temperature span of more than 300 
degrees, —60 to +250 C. 

In addition to heat stability and low-temperature 
flexibility, silicone rubber tape has a thermal conduc- 
tivity value that is about twice that of either organic 
rubber or resinous insulating components. Coils filled 
with silicone rubber paste and wrapped with an outer 
jacket of silicone rubber tape have been built to operate 
under the same load at a temperature as much as 50 
per cent below the temperature of identical coils vacuum- 
impregnated with resinous insulating varnishes. 

In Fig. 1, the thermal conductivity of two layers of 
half-lapped Silastic Tape Type R-20 is compared with 
a similar thickness of organic-resin-bonded mica-glass 
tape. The temperature rise of the test coil is plotted 
against the watts input to the coil. This figure shows 
that, at any given operating temperature, more watts 
can be dissipated through the silicone rubber jacket. 
The rating of the coil can be increased about 20 to 30 
per cent without exceeding a specified temperature rise. 

These data indicate that the temperature rise of motor 


Fig. 1—-Thermal conductivity of semivulcanized silicone 
rubber tape compared with mica-glass tape. Fig. 2—Di- 
electric strength of this tape vs temperature. Fig. 3—Di- 
electric strength vs aging for silicone rubber tape and for 


typical Class A and Class B insulating materials. 
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Fig. 4—Relative abrasion resistance of fibrous-glass tape 
impregnated with organic finish (test specimen at left) 
compared with resistance of Silastic Tape R-20 (test speci- 
men at right). Both specimens sandblasted for 6 sec. 


and generator armature and field coils, solenoids, and 
transformer coils can be materially reduced by the 
substitution of this type of silicone rubber tape and 
wrappers for the mica or resinous components generally 
used. By the use of these materials, electrical equip- 
ment can, therefore, be uprated without increasing size 
and weight; or the original ratings may be maintained 
within smaller and lighter units. 

Silicone rubbers are resistant to oxidation and to 
ultra-violet rays that cause deterioration in organic rub- 
ber exposed to outdoor weathering. They are also re- 
sistant to most bases and weak acids, to some strong 
acids, to salt solutions and to various oils. Aromatic 
solvents, gasoline and carbon tetrachloride cause swel- 
ling. The swelling, however, does not indicate permanent 
deterioration because silicone rubber regains its original 
physical properties after the solvent has been evaporated. 
Silicone rubber is more resistant than any other elastic 
material to ozone, tricresyl phosphate, and to the chlo- 
rinated hydrocarbon fluids used in liquid-cooled trans- 
formers. 

In dielectric properties, silicone rubber tape compares 
favorably with other insulating materials at room tem- 
peratures. Dielectric properties measured at room tem- 
perature are of more or less academic interest, however, 
because electric equipment normally operates at higher 
temperatures. Most insulating materials undergo rapid 
deterioration with increasing temperature and time. 
Organic insulating materials suffer progressive degrada- 
tion until they become conductors rather than dielectrics. 
Properties measured at operating temperatures or after 
aging at elevated temperatures are therefore most sig- 
nificant. Effect of temperature on the dielectric strength 
is shown in Fig. 2. It is significant that the properties 
of this tape do not change appreciably at temperatures 
as high as 250 C. 

Even more important is the fact that long-term 
exposure at elevated temperatures does not materially 
change the dielectric properties of the tape. As indicated 
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in Fig. 3, the dielectric strength remains practically 
unchanged after aging in an air-circulating oven at 
250 C. Shown in this figure are similar data obtained 
on commercial grade Class B varnished glass cloth 
and on Class A varnished cambric aged at only 175 C. 
Note that the silicone rubber tape has been flexed 
around a %-in. mandrel before the measurements were 
made. The initial dielectric strengths of some mica com- 
ponents and varnished cloths may be slightly higher 
than that of the silicone rubber tape at room tempera- 
ture. At operating temperatures or after aging, however, 
the dielectric properties of the latter are far superior. 
Electrical integrity is combined with flexibility and 
resilience even after aging at high temperatures. 
Silicone rubber tape shows a high order of water 
repellency and has water-absorption values in the order 
of 1 per cent. Furthermore, absorbed water does not 
materially affect the dissipation factor, dielectric con- 
stant, or dielectric strength. For example, a test coil 
insulated with Silastic Tape Type R-20 and immersed 
in saturated salt water for more than 9 months shows 
an insulation resistance of more than 10,000 megohms. 
The insulation resistance of similar coils insulated with 
glass tape and vacuum-impregnated with a high-grade 
organic varnish was less than 1 megohm after a few 
weeks immersion. Tests such as these show that elec- 


Properties of Silastic Tape Type R* 


Tensile strength, psi 
Unvulcanized Type R-10 
Unvulcanized Type R-15 
Unvulcanized Type R-20 


Dielectric strength, 2-in. electrodes, volts/mil 
Dielectric constant at 23 C. 


Dielectric constant at 100 cps 
PE eae dnn thin dsalsncencekous paberewoxenv cut 3.52 
CE Nii cia andi kh cdipebinan ekeeseuse rae nes 3.72 
SENT Monaco cca ths dcecebasseansabsqueeeaena’ 5.18 
6s a undead antakonadenentudasdand 5.94 


Power factor at 23 C. 
a at te 0.010 
PR thurs iashsiveuthessneiansaneesenciyews 0.0099 
ees Gee othe hauhobabwineeibaeeeewel 0.0071 
a a a aad 0.0045 
TR li iar ie ii el ole 0.0029 


Power factor at 100 cps 
SNM Wat sane ini sabidinienhdeesvxencesageccwelae 0.025 
SEE: Catt h sc eatiucuamenyauakioetentereebeeeell 0.050 
SE iutdgiudhdr aa bois isebweoknckareesueieeen 0.040 
SEG Ciara deal enehavdapenusennnnatetxecenhae 0.057 


Surface resistivity, ohms 
after 24 hr at 50% RH 
after 96 hr at 96% RH 


Volume resistivity, ohm-cm 
after 24 hr at 50% RH 
after 96 hr at 96% RH 


* The dielectric properties given above are measured on two layers 
of cured Silastic Tape Type R-20 in accordance with ASTM D149- 
44, ASTM D150-47T, and D257-49T. 
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trical equipment insulated with this type of silicone 
rubber tape will be practically unaffected by high hu- 
midity ambient conditions and might even operate satis- 
factorily when completely submerged in water. 

Fig. 4 shows the relative abrasion resistance of this 
tape compared with the same thickness of organic- 
varnish-impregnated glass tape. The test samples were 
subjected to sand blasting under identical conditions. 
The resinous insulation was abraded to the base metal 
in 6 sec while only the first layer of the silicone rubber 
tape was worn away. 

Resistance to permanent compression set is very 
important in the insulation of heavy coils. An 0.064-in. 
thickness of Silastic Tape Type R insulation shows a 
compression set of only 10 per cent after two weeks 
under a load of 300 psi at 180 C. Similar tests made 
at 75 psi showed compression set values of only 2 per 
cent. Such low compression-set values indicate that coils 
insulated with this material will show less tendency to 
loosen on pole pieces than coils insulated with high- 
compression-set materials. 

This type of semivulcanized silicone rubber electrical 
tape is available in three thicknesses, 0.010 in., 0.015 
in., and 0.020 in. It can be obtained in any widths up 
to 36 in. Insulations can, therefore, be built up in 
increments of 0.005 in. with a minimum thickness of 
0.010 in. Typical physical properties of the uncured 
tape are given in the appended table. This tape can 
be applied by hand or by automatic taping machines. 
It can be applied to wire with commercial cabling 
equipment. Insulating wrappers can be cut from sheet 
material for application to coils that are to be pressed 
or molded to shape. ; 

Semivulcanized silicone rubber tape finds excellent 
use for insulating heavy-duty d-c motor and generator 
armature and field coils for these reasons: It is gen- 
erally recognized that mechanical movement of coils 
and conductors due to vibration, shock and thermal 
expansion will cause failure of electric machines. Rela- 
tive movement cannot be eliminated entirely even 
though every effort is made to anchor coils and con- 
ductors with mechanical supports, banding, clamping 
and impregnation with high strength varnishes. Further- 
more, after exposure to operating temperatures and 
perhaps to an occasional overload, the resinous and mica- 
glass insulations generally used in these machines be- 
come brittle and hard and show a tendency to shrink 
and crack. The coils work loose in their supporting 
frames and the machines become increasingly suscep- 
tible to moisture. 

Continuous vibration abrades the insulation and thus 
makes electrical failure inevitable. Most of the failures 
of heavy duty d-c equipment such as traction and mill 
motors are due to mechanical deterioration of the in- 
sulation. It seems desirable, therefore, to insulate this 
kind of equipment with resilient materials that will 
compensate for the movement caused by expansion, vi- 
bration, and mechanical shock. Coils with silicone rubber 
tape literally float in their supports and are cushioned 
against vibration and shock. In addition, heat generated 
in the silicone rubber insulated coils will be transferred 
rapidly to the frame and surrounding air spaces resulting 
in lower hot-spot temperatures. 

At the present time, over two thousand large traction 
motor field and interpole coils wound with Silastic tape 


OCTOBER 1951 


































































Fig. 5—Applying a silicone rubber wrapper to a d-c arm- 
ature coil, using a silicone rubber adhesive. 


as the main ground insulation are in road service on 
one of the major railroads. Sufficient time has not yet 
elapsed to determine the ultimate life of these coils, 
but there have been no failures after one year of serv- 
ice. (See illustration at beginning of article.) Fig. 5 
shows a Silastic Tape Type R wrapper being applied 
to a d-c motor armature coil. Various types of motor 
and generator armature coils similarly insulated are 
shown in Fig. 6. 

Recent field experience indicates that the life of coils 
actuating vibrating conveyors is greatly extended by 
the use of silicone rubber tape. The resilient, chemical- 
and moisture-resistant insulating jacket provided by 
this tape will not crack or craze even under severe 
conditions. 

Conventional dry-type power and welding trans- 
formers are usually built with air ducts and dielectric 
barriers separating the primary and secondary windings. 
Air ducts can become clogged with lint causing over- 
heating. The barriers may become contaminated with 
dirt and moisture resulting in electrical failure. Because 
of high thermal conductivity and heat stability, silicone- 
rubber-tape-insulated transformer coils can be assem- 
bled without any provision for air ducts and without 
dielectric barriers. This results in a more efficient unit 
requiring less maintenance. The insulation problems 
caused by moisture condensation in water-cooled weld- 
ing transformers can be eliminated by insulating the 
primary coils with semivulcanized silicone rubber tape. 
Among many other present applications for these ma- 
terials are solenoid and brake coils, magnet coils, cable 
and bus bars. 


Summary 


Semivulcanized silicone rubber tape appears to be an 
ideal insulating material where moisture, high tem- 
peratures, and vibration, severe mechanical shock or 
abrasive atmospheres are involved. The rating of elec- 
trical equipment insulated with silicone rubber tape 
can be increased appreciably because of its higher ther- 
mal conductivity and heat stability. The low temperature 
flexibility of silicone rubber tape is an important con- 
sideration in many military applications where oper- 

(Continued on page 266) 
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itself is not enough. 





Shielding by 
and filtering alone is inadequate 
unless backed up by good shield- 
ing. A ease history demonstrating 
the methods required to bring r-i 


power equipment into conform- 







ity with mandatory FCC regula- 


tions shortly to go into efiect. 


OST designers of industrial r-f heating equip- 
M ment are aware that the Federal Communica- 
tions Commission issued a set of regulations* 
in 1947 concerning radio interference from industrial 
electronic heating units. In paragraph 18.21 (a) of 
these regulations, it is required that unlicensed industrial 
heating equipment be confined to certain specified wave- 
lengths or frequencies shown in Table I. It is also re- 
quired that operation on frequencies other than those 
listed must be discontinued after June 30, 1952, unless 
the equipment is certified as free from interference 
according to standards set up in this regulation. 

Paragraph 18.21 (b) provides that all spurious and 
harmonic radiations shall be suppressed so that such 
radiations do not exceed a strength of 10 microvolts per 
meter at a distance of one mile or more from the radiat- 
ing equipment when measured at a distance of 50 ft 
from the power line. Note here that the radiation on 
the assigned frequency (Table I) is not restricted as to 
type or power. Equipment operated outside of assigned 
frequency bands must be so shielded and filtered in a 
room or space that all emission of radio frequency 
energy generated by such operation shall not exceed a 
strength of 10 microvolts per meter at a distance of one 
mile from the equipment and 50 ft from the power line. 
Exception is given for interference to receivers arising 
from direct i-f pickup of the prescribed fundamental 
frequencies. 

It boils down to this: By June 30, 1952 all r-f heating 
equipment must be so designed that it will maintain 
operation within prescribed frequencies (an almost im- 
possible task) with all spurious emissions attenuated, 
or the equipment must be operated in a shielded and 
filtered enclosure. Furthermore, despite all the above 
precautions, if any interference is caused to any other 


* “Federal Communications Commission, Part 18—Rules and Regula- 
tions Relating to Industrial, Scientific and Medical Service,’”’ obtainable 
from Supt. of Documents, U.S. Government Printing Office, Washington 
25, D. C., price, 5 cents. 
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radio service (including television) immediate steps 
must be taken to eliminate this interference. 

The type of equipment includes high power r-f gen- 
erators used as dielectric hearters for “preforms” prior 
to a molding process, r-f oscillators employed in certain 
types of arc welders, and other applications where r-f 
power is required. These r-f generators employ one or 
more radio transmitting tubes oscillating at some fre- 
quency in the radio spectrum and operate with power 
inputs of from several hundred watts to over 50 kw. A 
fundamental frequency is generated plus related har- 
monics or multiples of the fundamental ; the harmonics 
generally are the sources of interference to television. 
Practical elimination of interference is a problem of con- 
fining the radiated and conducted r-f and preventing it 
from reaching television receivers or other radio 
services. 

Industrial r-f heaters can jam and tie up radio 
stations operated by the Armed Forces, airports, police, 
fire, taxis, and public utilities, as well as television and 
FM broadcasting. Interference to such radio services 
within a radius of several miles from industrial heaters 


Table I—Radio Frequency Channel Assignments 


Industrial Heating Equipment Frequencies 





Center frequency Tolerance from 
of channel, mc center frequency, ke 
13.56 + 6.78 
27.12 +160.00 
40.68 + 20.00 
Television Channel Frequencies 
TV channel Frequencies, mc 

2 to 6 54 to 88 
7 to 13 174 to 216 
I-f circuits 20 to 40 
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is caused by what is known as the “ground-wave” sig- 
nal. This ground-wave signal is the one used by radio 
broadcasting stations for local daytime coverage and 
usually is not bothersome beyond a few miles from the 
offending equipment. Inseparably associated with every 
ground-wave signal is a sky-wave signal transmitted 
with very little attenuation for thousands of miles, 
depending on power, frequency, time of day, time of 
year, efficiency of radiating antenna and other condi- 
tions. The antenna may be an overhead water pipe or an 
unshielded line cord in an industrial heater. 


BEFORE 





Fig. 2—Front and rear views (above) of a typical pre- 
form heater for plastics molding. R-f radiation appeared 
through cover grill, loose fit of side panel, ventilator 
holes at back and hinge at top. Interference was stopped 
by modifications shown in views at right. Blinders on side 
of top, copper screening, aluminum angles at outside cor- 
hers at rear, liberal use of screws and removal of paint 
at joints all contributed to stopping the radiation leakage. 
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Laboratory of Advanced Research 
Remington Rand Inc. 


Fig. 1—TV receivers are sensitive detectors of stray 
radiation from r-f power equipment. Typical inter- 
ference pattern, left, consists of a dark band moving 
slowly up or down while equipment is operating; 
harmonics falling in an adiacent channel can affect 
the entire picture continuously, as seen at the right. 


This sky-wave signal is that part of the combined 
radio signal used by all short wave stations in the day- 
time for long distance communications and is that part 
of the broadcast station signal that brings more distant 
broadcast programs at nighttime. It is this sky-wave 
signal that causes an improperly shielded industrial 
heater to transmit serious radio interference literally all 
over the world. Signals from this type of equipment 
have been received in the New York City area which it 
is believed originated in Europe and California. The 
FCC recently secured a court order closing a plastics 
plant in the New York area that was causing serious 
radio interference to the U. S. Coast Guard thousands 
of miles away. In this case it was not the 200-ke funda- 
mental signal of the equipment that caused the interfer- 
ence, but rather one of the higher-order harmonics. This 
type of interference is covered by Part 18.24 of the 
FCC rules; it is far more serious than interference in 
the immediate area of the plant and much more difficult 
to find and control. It often exists for a long time before 
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Fig. 3—Simple wavemeter of sufficient sensitivity and frequency range for detecting stray r-f ra- 
diation. Plug-in coils wound as specified in the table will cover the frequency range from 1 to 170 me. 


detection. The easiest method is to look for television 
interference characterized by one or two black hori- 
zontal bars or stripes as shown in Fig. 1. This same 
type of interference may, of course, be caused by medical 
diathermy apparatus. 

Exactly what to do to offending equipment to clear 
up this radio interference has been uncertain in the past ; 
in fact, many have thought it impossible. It cannot be 
done by haphazard methods or by any single attachment 
such as power line filter. Jt can only be accomplished 
by complete, effective shielding of the entire apparatus 
and the filtering of any wires or leads that leave the 
enclosure. 

Methods of attacking this problem can best be illus- 
trated by citing a case history and following the pro- 
cedure used in measuring the interference and finally 
completely eliminating it at the source. This particular 
job was done at the Remington Rand Shaver Plant in 
sridgeport, Conn., on units used to preheat plastic 
“preforms” for molding electric shaver cases. 

The reason for attacking the problem was twofold; 
first, to satisfy a few consistent complaints by TV 
viewers in the vicinity of the plant, and then to eliminate 
the necessity of having to purchase ten new preheaters 
to meet the FCC regulations that become effective 
next year, 

These preheaters consisted of a triode oscillator using 
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Plug-In Coil Design 


Coil dimensions, in. _ 
Range —————————_ Wire 
mc diam. length _ size 


60-170 4 ae 18 
40-110 4 le 18 
19-55 1 14 18 
7-19 1 5 18 
-8 134 14% 18 
4.0 13% 15% 24 
1.7 13% 1% 32 


3.5- 
2. 


0.65- 


a 1000 T or a 450 TH tube operating with 4000 volts 
on the plate at a plate current of from 200 to 500 ma 
(input up to 2 kw). Each was housed in a well ven- 
tilated “dust cover” of aluminum measuring about 18 in. 
square and about 30 in. high with the work area on top 
covered by a grill for safety and observation of work. 
A typical unit before conversion is shown at left in 
Fig. 2. 

The next step was to observe the type and intensity of 
the interference on several TV receivers in the neighbor- 
hood. It was found that the interference was much 
worse along the street carrying the main power lines to 
the factory than on other streets in the area, indicating 
that these power lines were carrying most of the signal. 
A power line filter on the TV set had no effect on the 
interference, showing that the r-f was being received 
through the TV antenna by reradiation from the power 
lines and by radiation direct from the oscillator. A 
standard type of high-pass filter was tried on the TV 
antenna and helped a little on some of the channels. This 
proved that the interference was partly caused by the 
21-26 me fundamental frequency signals feeding directly 
through the TV front-end into the video i-f and partly 
by harmonics from the preheater oscillators falling in 
TV channels. 

The next step was to shut down the production line 
and run each preheater separately while observing each 
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channel and simultaneously measuring the field strength 
of the fundamental and the stronger harmonics. During 
this test each unit was loaded with the usual number of 
plastics preforms so that the oscillator was operating at 
rated plate current. It was found that the frequencies of 
individual units varied from 25 to 35 mc, and that each 
unit drifted several me as the plastics preforms heated 
up. The harmonic signal strength was found to bear no 
definite relation to the strength of the fundamental. 

Some thought was given to the possibility of making 
circuit changes so that all units would be on the assigned 
frequencies, but this idea was dropped because of the 
inherent instability of the oscillators and the high cost 
involved. Also, this change would not make the equip- 
ment meet the requirements of eliminating interference 
caused by harmonics. But by eliminating harmonics 
alone the equipment would then automatically meet all 
other requirements of the regulations. 

Any coil and capacitor combination containing 
lumped inductance and capacitance resonates at only 
one frequency, the fundamental. Complete circuits, 
however, have distributed combinations of inductance 
and capacitance which may resonate readily at integral 
multiples of the fundamental frequency. These integral 
multiples are harmonics of the fundamental; that is, a 
preheating unit operating on 26 mc generates a series 
of harmonics of which the following may interfere with 
TV: a third harmonic on 78 mc, a seventh harmonic on 
182 me, an eighth harmonic on 208 mc, etc. The unit 
used in the example here could also generate a signal 
capable of interfering with the intermediate frequency 
of a TV receiver. 
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PAIL and sieve are both made of metal but 

the pail holds water while the sieve leaks. A 
radio-frequency shield does not have to be water- 
tight, but all cracks longer than an inch and all 
holes larger than Yg in. must be covered with metal 
such as sheet aluminum or copper screening. All 
metal-to-metal joints must have the paint removed 
and must make good contact. Bolts and screws 
fastening panels should be spaced no more than 2 
or 3 in. apart, not for mechanical strength, but 
for better shielding. No metal object or wire can 
be permitted to enter the shielded area without 
either complete bonding at the point of entry or 
complete filtering of the lead. There are no half-way 
remedies. The pail of water still leaks until you 
plug the last hole. 




















































Circuit combinations of capacitance and inductance 
occur in unusual places at the television frequencies. A 
wire a few feet in length used as a power lead in a piece 
of preheating equipment, even if not in the usual shape 
of a coil, contains sufficient inductance and capacitance 
to form a very efficient transmitting antenna for har- 
monic r-f energy. Even sheet metal panels with ventil- 
ating holes have sufficient distributed constants of | 
capacitance and inductance to resonate at TV fre- 
quencies and to form very effective transmitting an- 
tennas. Just about anything and everything having 
electrical conductivity may form a radiator for radio 
frequency energy—a good assumption with which to 
approach the problem of interference elimination. 

If a radio frequency generating device is completely 


‘ig. 4—Section through vertical corner of shielding 
enclosure. As shown at left, paint on mating surfaces 
prevents good electrical contact and spaces metal parts 
far enough to cause r-f leaks. Correct design at right 
includes an added corner angle besides good metal-to- 
metal contact of enclosure parts. To avoid cracks, bolts 
must be placed on closer centers than required for 
structural strength alone. 


Fig. 5—Addition of screening, side shields and a baffle 
were required to eliminate leakage around the cover. 


Fig. 6—Blower nozzle and power cord were both caus- 
ing r-f leaks; design was corrected as shown at right. 
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Fig. 7—This power line filter closed the 

last escape route for r-f leaks. With the 

constants given in the circuit diagram, 

attenuation was about 40 db over the 
range from 25 to 150 me. 


shielded and if all wires leaving the shielded enclosure 
are effectively filtered, no appreciable r-f will be radiated 
to cause interference. To prevent radiation, it is com- 
mon practice to confine the r-f circuits in metal con- 
tainers which provide both electromagnetic and electro- 
static shielding. The enclosures for preheaters and sim- 
ilar equipment generally present heat problems and 
therefore ventilating holes of ™% to 1 in. are provided 
for air circulation. Couple these facts with panelled 
type of construction and grilled top covers for obser- 
vation, and while it may provide a good “dust cover,” 
the cabinet will have little effective r-f shielding. Filter- 
ing of d-c power leads or an a-c power line is not very 
effective unless all other r-f escape routes are shielded 
to prevent coupling around filters. These two facts are 
the basis for the work to be done. 

A working tool to locate r-f leaks around holes, 
cracks, joints and vents is necessary. One of the sim- 
plest and most useful devices is an absorption-type 
wavemeter. Neon bulbs, glow lamps and other such r-f 
indicating devices are unsatisfactory since their sensi- 
tivity is in the level of volts, whereas interference radia- 
tion levels are measured in microvolts. 

A wavemeter equipped with a crystal diode detector 
and a 0-100 d-c microammeter is a necessary tool in 
locating the cracks and holes through which the r-f is 
leaking. Since a manufactured wavemeter of sufficient 
sensitivity and proper frequency range is not readily 
available, a suitable instrument such as shown in Fig. 3 
can be built. With coils wound as specified, the fre- 
quency range will be from 650 kc to 170 mc. Larger 
coils can be wound if necessary to extend the range of 
this instrument to still lower frequencies. The length 
of the leads between the coil socket and the variable con- 
denser should be no longer than 4 to % in. if the meter 
is to work above 100 mc. The dial on the variable con- 
denser should be calibrated in frequency for each coil by 
picking up known r-f signals from a signal generator 
found in most radio service shops and laboratories. 

To use an instrument of this type it is necessary to 
put in the proper coil and, with the dial tuned to the 
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approximate frequency of the machine, explore the area 
around any breaks in the shielding or the a-c line. Then, 
tune the capacitor until a maximum reading is obtained 
on the microammeter. Do not get too close to the 
equipment at first as the meter is quite sensitive and 
may be burned out. If the meter needle goes off-scale, 
back away to get about a 3% scale reading. The higher 
the meter reading and the greater the distance, the more 
r-f there is leaking out. With a satisfactory shielding 
job there will be no reading at all, no matter how close 
the wavemeter is brought to the equipment. 

The sensitivity of this wavemeter is such that a full 
scale meter reading was obtained 2 ft away from the 
2-kw preheater when one side panel was removed. With 
the preheater cabinet in its original condition, a full scale 
reading could be obtained within 6 in. of any of the 
cracks or holes in the dust cover. With improved shield- 
ing readings could only be obtained in the vicinity of the 
a-c line cord and the hole through which it came out of 
the cabinet. With the line filter there was no reading. 


Modifying the Preheaters 


In examining the preheaters, r-f leakage was found 
radiating from all the joints and cracks in the cabinet 
as well as from the ventilation holes and through the 
hinge on the cover. It was especially strong where the 
nozzle of an external blower protruded 1 in, inside the 
cabinet through a 2 in. hole. The “dust cover” was 
assembled over an aluminum angle frame which had 
been thoroughly painted. The aluminum side panels 
also had been painted on both sides and any metallic 
contact between the two was purely accidental. The 
sides were screwed on with only enough screws to keep 
them from falling off and there were cracks up to 4 ¢ in. 
wide in many places. As shown in Fig. 4 the panels are 
held away from the corner angle by the two thicknesses 
of paint; the bolts are also insulated by the paint. The 
situation was effectively corrected by removing the 
paint and by adding an angle outside the corner to covet 
the cracks between the panels and the corner angle. 

(Continued on page 320) 
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Powder metal gears 
In electrical appliances 


Employment of copper-impregnation process and of copper-iron alloys in- 
creases number of applications for powdered metal parts in products such 


as washers, fans and food mixers. Suitable design precautions and deter- 


mination of quality control limits make for trouble-free performance. 


OWDER metal gears are now being used to an 

increasing extent in a line of home appliances 

because of the development of a copper-impreg- 
nation process which about doubles the tensile and 
impact strength of the metal. The impregnating process, 
which may be generally applied to structural parts, is 
introduced after the following conventional metallurgi- 
cal steps. Finely divided metal powder is compacted in 
a suitable die under great pressure, usually from 20 
to 60 tons per sq in. The so-called “green’’ compact or 
briquette is then heated to a temperature close to but 
below its melting point and the compacted powder coal- 
esces. This sintering is carried out in a furnace whose 
atinosphere is closely controlled. With the standard pow- 
dered iron, which is 93 per cent iron, 7 per cent copper 
(ASTM-B222-47T ), a tensile strength of 35,000 psi 
is obtained at this point. Elongation and impact strength 
are low because voids are still present to act as stress 





raisers. The strength may then be increased by cold 
working and resintering. However, the recently per- 
fected use of molten metal infiltration or impregnation 
offers the most promising method to date of improving 
the metal properties. 

In this process a slug of a lower-melting-point metal, 
such as copper, is placed on the sintered iron part and 
heated in a reducing atmosphere until the slug melts 
and is absorbed by the iron. The capillary nature of 
the porous structure of sintered metals aids the process. 
Molten copper as the impregnant has the advantages 
of high fluidity and wetting ability. By means of the 
copper impregnation the tensile strength of the high- 
carbon (1 per cent) iron used in the washing machine 
gear trains, Fig. 1, is raised from 35,000 psi to 85,000 
psi; the elongation in 1 in. is raised from 0.8 to 1.0 
per cent. At the same time the impact strength is ap- 
proximately quadrupled. The final composition of these 





Fig. 1—Four powdered iron copper-impregnated gears replace pearlitic malleable iron gears in the mechanism of 


an automatic washer. Illustrated separately and assembled are: zctivator pinion, sector gear, dual gear and crank gear. 
The only machining is on bores and the helical teeth of the dual gear. Bore of the crank gear is induction hardened. 
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Overall cost saving due to changeover to sintered gears is in excess of 50 per cent. 
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Fig. 2—This washer gear train has a high- 
carbon copper-impregnated pinion, replacing 
one made of AISI C1137 steel at 60 per 
cent cost reduction. In operation, with the 
washer tub filled with water and 10 Ib of 
wash, the moving rack and pinion are en- 
gaged without use of a clutch, placing a 
heavy impact load on the pinion teeth. The 
separate rack and pinion pictured here are 
units which have been through a life test 


equivalent to 20 yr service. The powder metal pinion is highly burnished but not 
excessively worn. The C1137 steel rack has undergone much greater wear than the 
pinion with which it meshed, although the pitting is not considered serious. 


Fig. 3—In the wringer head for the washer referred to in Fig. 2, two copper-impregnated sintered iron pinions shown 

here have clutch dogs molded on one side for use in the reversing mechanism. The dogs are induction hardened. Each 

time the wringer is engaged, the lugs are loaded in impact. The pinion (right) has completed a life test comparable 
to 20 yr service without excessive wear. Previous design used case-hardened C1137 steel gear. 


gears is 1 per cent carbon, 15 to 20 per cent copper and 
the balance iron. In contrast, gears used in smaller 
appliances discussed in this article are of unimpregnated 
sintered iron material (7 per cent copper, 1 per cent 
carbon-graphite, balance Swedish iron). Here the ten- 
sile strength is 35,000 psi and the elongation 0.8 per 
cent. 

Each powdered metal part performs at least as well 
as the part it replaces. For example, the powdered iron 


fae 


rack pinion of the wringer washer in Fig. 2 is subjected 
to the same loading previously carried by an AISI 
C1137 steel pinion. In this case the powdered iron 
pinion not only withstands the load, but it actually 
proves better in wear resistance. The same is true for 
the automatic washer parts. 

[In general when the designer sees a possibls use for 
powdered metal he determines as closely as possible 
the maximum load to which the part will be subjected. 
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b Commercial - Quality obtainable in good job shops. 
precision tooling. 





If this load can be safely handled by powdered metal 
and the design can be changed to permit molding, pow- 
der metal slugs are obtained from which the part in 
question is machined. The machined part is then given 
physical and actual service tests. If it passes these tests, 
the substitution is tentatively considered practical. A 
factor of safety has been introduced because of the fact 


Fig. 4—This oscillating mechanism for a home fan has 
an unimpregnated powdered iron spur gear and link; 
loads imposed do not require the added strength and 
cost of impregnation. The spur gear driven by a nylon 
Pinion imparts motion to the fan through the link. Com. 
position is copper 7 per cent, carbon 1 per cent, Swedish 
iron balance. Spur gear replaces a two-piece hobbed 
gear of brass or steel and the link replaces a punched 
and reamed part. Savings of 50 to 65 percent are realized. 
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Table | - Limiting Tolerances in Gear Making Processes ? 


| al Tooth | Concen- Total Tooth 
ales eee icity crror_|thickness 
| sintering | Oto1%e | Oto% | 10to32 | Comm. | 0.0007 | 0.0025 | 0.0005 | 0.0007 | 0.003 | 0.001 | 45 | 
| sintering | 1’ to4 | Otol | 10to20 | Comm.| 0.001 | 0.004 | 0.001 | 0.0007 | 0.004 | 0.002 | 45 | 


| stamping | Otol | Oto%s | 20t0128 | Comm. | 0.001 | 0.003 | 0.001 | 0.0005 | 0.004 | 0.001 | 128 | 
extruding | Oto¥ | Oto%s | 20t0128 | Comm. | 0.001 | 0.005 | 0.002 | 0.001 | 0.007 | 0.001 | 64 | 


0.0005 | 0.003 0.001 0.001 | 0.0035 | 0.002 63 
0.0003 | 0.002 0.0006 | 0.0005 | 0.0025 | 0.001 32 
0.0002 | 0.001 0.0004 | 0.0003 | 0.0012 | 0.0005 16 
0.0005 | 0.002 0.0010 | 0.0005 | 0.0025 | 0.0015 40 
0.0003 | 0.0012 | 0.0004 | 0.0003 | 0.0015 | 0.001 

0.0002 | 0.0006 | 0.0003 | 0.0001} 0.0010 | 0.0003 


@ From ''Powder Metallurgy, a New Process for Manufacturing Gears,” by D. W. Lynch, T. J. Snodgrass, T. T. Woodson, General Electric 
Company, Bridgeport. Paper read before AGMA Annual Meeting, June 1951. 

Precision - Quality obtainable with new or first class machine tools and 

Best - Quality at 25 to 50 per cent extra cost. Best tools and personnel. 








that a part machined from a slug does not have as high 
strength as may be expected from the final molded unit. 

Dies are now made and molded samples submitted. 
When these samples have been similarly tested and ap- 
proved, design approval is given. In preparation for 
production, quality control tests and limits are set 
up, for experience has shown that trouble-free per- 
formance can be expected only if adequate control of 
quality is maintained. It is specified, for example, that 
gears be tested according to ASTM specification B222- 
47T for tooth shear strength and, in some cases, for 
hardness. Small fan links are checked for tensile strength 
and density, since they are loaded alternately in tension 
and compression. Powder metal bearings must meet 
ASTM requirements in which radial compressive 
strength, density and composition are factors. 

In a typical quality control program for the shear 
strength of teeth in a washing machine gear a minimum 
limit has been set at 3200 lb for the average of shear 
tests made on four samples from each lot. Limits are also 
set for dimensional accuracy of the gears. The gear 
tolerances shown in Table I are representative of the 
accuracy which is now reached commercially, resulting 
in scrap loss of only about 1 per cent for quantity pro- 
duction exceeding 100,000 units a year. 

The nature of the molding or briquetting tools limits 
the range of shapes possible in powder metal gears 
when, as is usually the case, no subsequent machining 
or deforming is undertaken. Generally the gears are 
made in “single-draw” tools, with a single pressure 
axis and no re-entrant surfaces. Face notches or inter- 
ruptions can be molded in only if they are minor masses, 
as in the case of the pinion dogs of the washer wringer 
head of Fig. 3. Maximum cost advantage occurs when 
a gear has a nonsymmetrical outline, as in the sector 
gear of Fig. 1. Here the cost is usually between % and 
1% that of a cast or cut gear. 

Range of sizes manufacturable depends on the 
strength of the punches for the small sizes and on the 
capacity of the presses in the large sizes. High-strength 
gears have been made with diameters %¢@ in. to 3% 
in., the latter employing a 300-ton press to briquette the 
green part. Use of web perforations allows greater 
pitch diameters. In medium and large sizes about 30 

(Continued on page 318) 
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Engineering Manpower Commission of EJC uses Pittsburgh Convoca- 


tion as mouthpiece to inform the nation of the critical shortage and 








cricceat SMOTLAGE OL engtneers 


commands national attention 


to promote a “grass roots” program of information and guidance 


MPACT of the critical shortage of engineers upon 

national defense and the whole economy of the 
nation was emphasized at a convocation of engi- 
neers and educators in Pittsburgh, Pa., on Sept. 28. The 
meeting was held under the auspices of the Engineering 
Manpower Commission of the Engineers Joint Council 
in cooperation with the Engineers Society of Western 
Pennsylvania and the guidance committee of the Engi- 
neers Council for Professional Development. The 
theme was: “Engineering—Its Future.”’ Representatives 
of local engineering groups all over the country took 
back with them information to promote a “grass roots” 
program in their own localities. 

The Government first took cognizance of the prob- 
lem in September 1950 when the Manpower Office of 
the National Security Resources Board (in the Execu- 
tive Office of the President) asked the Engineers Joint 
Council to prepare a program for most effective use of 
engineers in the national effort. As a result, the Engi- 
neering Manpower Commission was setup with repre- 
sentatives from each of the five “founder” societies 
which comprise the Engineers Joint Council, namely 
the American Society of Civil Engineers, American 
Institute of Mining and Metallurgical Engineers, The 
American Society of Mechanical Engineers, American 
Institute of Electrical Engineers and American Institute 
of Chemical Engineers. Carey H. Brown, manager of 
engineering and manufacturing services, Kodak Park 
Works, Eastman Kodak Company, is chairman of the 
Engineering Manpower Commission of EJC. 

Recommendations have since been made by EMC 
with respect to the importance of engineering to the 
national economy, the critical shortage of engineers and 
engineering students, Selective Service, Universal Mili- 
tary Service and extended R.O.T.C. proposals. The 
commission also proposed that all engineers up to age 
70 be registered. It further proposed the establishment 
of a National Engineering Personnel Board to classify 
these registrants and make selections of these critical 
skills for military, civil defense, and industrial allocation. 

In an attempt to guide more high school graduates 
into the fields of engineering, EMC in April, 1951, 
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for the engineering profession and the public all over the country. 





mailed a pamphlet setting forth the salient facts of the 
engineering shortage to more than 23,400 high school 
principals throughout the country. High school author- 
ities were strongly urged to direct qualified seniors into 
engineering schools. 

The Government took public notice of the situation 
on Aug. 9 when Secretary of Labor Maurice J. Tobin 
































What the Engineering Manpower 
Commission Recommends 

Steps to be taken promptly by industry: 

1. Use engineers only in jobs in which en- 

gineers are required. 

Do not hold young engineers in “intern’ 

positions longer than necessary to qualify 

them. 

3. Move engineers to positions of maximum 
responsibility compatible with ability and 
experience. 

4. Release engineers from positions not re- 

quiring engineering training. 


2. 


Steps to be taken at once by the military serv- 

ices in the national interest: 

1. Engineering specialists in critical engineer- 

ing positions in the defense effort should 

not be called, regardless of reserve status. 

Engineers should be assigned only to duties 

involving capacity use of their technical 

training and experience either through 
the draft, or through the reserves. 

3. Reservists in enlisted ratings whose sub- 
sequent training qualifies them as engineers 
should not be used as enlisted personnel, 
but should be used only in assignments 
which only an engineer can fill. 

4. Reserve officers whose subsequent training 

qualifies them as engineers should, if re- 

called, be assigned only to duty which re- 
quires engineering training. 


to 
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Demand vs Supply 
for Engineering Graduates 


| N the war years, the operation of Selec- 
tive Service took all able-bodied men 
out of engineering schools. ( No other bel- 
ligerent country followed this policy). 


Some of them as veterans from World as the chart indicates. WE 
War II, under the so-called G. I. Bill, ; aS _ : 
helped greatly increase the numbers of From “Engineers: A Vital Ressurce is 


engineers graduated from the schools up 
to and including this past June. The num- 
ber of engineering graduates expected in 
the years up to 1960 can be quite closely 
estimated because the men who will grad- 
uate between now and 1956 have either 
entered or applied for admission in engi- 
neering colleges. 

The results of a survey of industrial 
and governmental need for civilian engi- 
neers, published last June, indicated that 
80,000 engineers were needed then. Add- 
ing to this an estimated 15,000 to be used 
by the services in uniform, gives the total 
of 95,000. The 51 class of 38,000 was all 
that was available to meet this year’s 
need. Half of these are or soon will be 
committed to the Armed Forces. Next 
year’s need is not likely to be less than 
last year’s. Thereafter it may reduce, de- 
pendent upon policies that may be estab- 
lished by the government and by industry. 


University at 


anounced a program designed to achieve full use of 
engineering talent and to expand the supply of engi- 
neers. Among the seven steps already taken he named 
the work of the Engineering Manpower Commission of 
EJC. Other steps included the following : 
1. The Civil Service Commission has issued instruc- 
tions to all Federal agencies regarding the devel- 
opment of a program for maximum utilization of 
engineering personnel within the Federal Govern- 
ment. 
2. The Council of State Governments, the National 
Association of County Officials, and the American 
Municipal Asociation, are cooperating with the 
State Employment Services in a program to ex- 
plore the possibilities of utilizing their engineering 
personnel on a full-time or part-time loan basis to 
the Federal defense agencies and to other vital 
defense activities. 
The U. S. Office of Education has developed plans 
for a reactivation of the Engineering, Science, 
Management War Training (ESMWT) program 
followed during World War II for intensive, short- 
term courses in colleges and universities. All of 
the engineering schools and colleges have been re- 
quested to cooperate in making available the serv- 
ices and facilities of these institutions, including 
part-time employment of engineering students and 
faculty members. 
4. Local Boards of the Selective Service System have 
been asked to give most careful consideration to 
all cases of registrants employed in engineering. 
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If aggressive action is taken by both in 
concentrating the engineering talent at the 
points where it will do the most good, a 
major reduction in need may be effected, 


Critically Short Supply’’ presented by S. C. 
Hollister, College of Engineering, Cornell 
EMC Convocation in Pitts- 
burgh, September 1951. 


PRESENT NEED 


TOTAL NEED 


MERE? 
OR HERE ? 


WHERE 00 THESE NEEDED 
ENGINEERS COME FROM ? 





THOUSANDS OF ENGINEERS 


a 


The Defense Manpower Administration has been 
working closely with the Department of Defense 
regarding steps to be taken to conserve engineering 
manpower with respect to both military and civilian 
personnel. 

6. The Bureau of Labor Statistics has given wide dis- 
tribution to its revision of the employment outlook 
for engineers due to the greatly increased demand 
occasioned by the National Defense Mobilization 
Program. 

The following steps were suggested by Secretary 
Tobin by which management can make more effective 
use of engineering skills: 

1. Make Maximum use of the skills, knowledges and 
abilities of engineers already employed after de- 
termining the numbers and kinds of engineers 
needed to meet defense production schedules. 

(a) Prepare a skill inventory of present staff 

and assign them to jobs requiring such skills. 

(b) Determine the number of engineers that can 
be transferred from less essential work. 

(c) Determine the number of engineers that can 
be transferred to other defense plants on a 
loan basis. 

Develop plans for use of supporting engineering 
personnel. Assign to assistants, as much as possible, 
routine and detailed work now performed by pro- 
fessional engineering staff that could be performed 
by engineering assistants, aides and draftsmen. 

3. Determine the need for training programs to pre- 
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(Continued on page 288) 
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DESIGN TRENDS 


New developments and ideas selected 


and interpreted for design engineers 


How To Cast Polystyrene Parts 


Laboratory techniques and precautions for casting odd or 
complex shapes in small quantities. 


JACK BAYHA 
Senior Engineer 
Emerson Radio and Phonograph Co. 


OLYSTYRENE, with its excellent 
Pp electrical properties combined 
with satisfactory mechanical strength, 
is an almost ideal laboratory plastic 
for high-frequency purposes. It has a 
particularly useful function for casting 
odd shapes in small quantities, where 
it may be difficult to obtain other suit- 
able material from an availability and 
cost aspect, and where the parts are 
not really practical to fabricate or 
machine. When properly polymerized 
a casting of high optical clarity, excel- 
lent electrical properties and desirable 
mechanical stability is obtained. 


Fig. 1—The casting technique is particularly applicable 
to high-frequency oscillator design, and to other similar 
assemblies, insulators, etc. Illustrated here is a_ typical 
high-frequency oscillator, and the steps used in its manu- 
facture. Note particularly the use of additional material 
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Casting, or more properly, shaped 
polymerization, of polystyrene can be 
carried on very readily in most engi- 
neering laboratories, and, with care, 
even in the experimenter’s home. 
From a processing and a safety stand- 
point care in handling is exceedingly 
important however, and _ necessary 
precautions must be taken. 

To undertake the casting of styrene 
properly, a basic knowledge of the 
fundamental principle involved is 
essential. Styrene monomer which is 
convertible to polystyrene, is a 
water-white liquid of very low viscos- 
ity, characterized by a somewhat dis- 
agreeable gaseous odor, quite similar 
to illuminating gas. Its vapors are 
toxic to some extent but eye and nasal 


irritations give adequate warning. Oc- 
casional skin irritations from excessive 
contact have also been evidenced. 

Styrene vapors are inflammable, and 
in contact with violent oxidants such 
as phosphorus pentoxide can become 
explosive. For this reason, care should 
be taken in any experimentation that 
known safe agents are used, and un- 
known compounds avoided. 

Molds. The mold can be prepared 
in any number of ways, but a plaster 
of paris mold is generally the simplest. 
Porosity can be overcome by coating 
the mold with a 1 or 2 per cent solu- 
tion of methylcellulose, by weight, 
with water as a solvent. Other sealers, 
such as silicone fluids, also work well. 
In general any sealant exhibiting re- 
sistance to styrene monomer may be 
used. Other possible sealants may be 
determined experimentally. 

Metal molds are not recommended 


and subsequent machining, to eliminate the need for 4 
split or otherwise special-type mold. A is the wood pat- 
tern for an oscillator chassis with extra material (dotted 
lines) for machining base. B is the plaster of paris mold 
for casting the part. C is the chassis with tube in place- 
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Casting Polystyrene Parts 


Embedded Universal Chassis 
Burnout Rating for Cords 


since many metals react unfavorably 
with styrene monomer and _ result 
either in excessively rapid polymeriza- 
tion or in the inclusion of dissolved 
metal salts in the resultant product. 
Glass is, of course, an ideal molding 
receptacle if care is taken to assure 
that thermal conditions present during 
polymerization do not cause glass 
rupture. Pyrex glass is preferable if 
glass has to be used. 

Styrene may be polymerized by 
heating for extended periods, or by 
heat in combination with a catalyst. In 
general the lower the temperature the 
longer the schedule of polymerization 
and the better the mechanical prop- 
erties. Material which polymerizes 
over a very long period is best of all, 
providing a polystyrene of very high 
molecular weight, but is rather im- 
practical in the laboratory. In most 
laboratory work, the addition of 0.1 
to 0.2 per cent of benzoyl] peroxide or 
lauroyl peroxide will be found useful 








Measuring Small Displacements 


New Magnetic Amplifier Circuit 





Cheaper Titanium 


Simplifying Switch Design 


And many other new ideas and developments of interest. 


in reducing schedule times and at the 
same time yielding a satisfactory end 
product. The quantity is specified by 
weight and should be accurately meas- 
ured; in no circumstances should it 
exceed 0.2 per cent if good quality 
castings are desired. 

Benzoyl peroxide as procured, in 
general, is treated with a filler to ren- 
der it safer to handle. If maximum 
catalytic effect is desired this filler is 
best removed, as follows: Dissolve a 
quantity of filler benzoyl peroxide in 
acetone. Addition of cold water will 
result in a precipitation of unfilled 
benzoyl peroxide. Filtered in a con- 
ventional fashion the resultant pre- 
cipitate, when thoroughly dry, is a 
satisfactory catalyst. This precipitate, 
as well as the filler material, is quite 
unstable and should not be exposed to 
excessive heat, friction, or open flame. 
Never attempt to reduce particle size 
by grinding, etc. Never handle large 
quantities. 


Nothing Changed But the Controls 


Improved Impregnation Method 
Toy Construction Sets in Design 


Cast Strain-Gage Amplifier 
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LEVATOR installation made in 
a Texas hotel in 1913 by Otis 
Elevator Co., New York, included five 
cabs operating at 600 fpm. The con- 


trols depended on considerable skill 
and human effort. Today (right) same 
room, same machines but modern con- 
trols. Speed increased to 700 fpm, au- 


Styrene monomer, as generally op- 
tainable, is in an inhibited condition. 
Removal of this inhibitor is necessary 
if maximum results are to be obtained. 
The extraction of inhibitor is readily 
accomplished by vacuum-assisted fil- 
tering. The material to be processed 
is filtered through a column of acti- 
vated alumina, in fine powder form, in 
a device of the nature shown in Fig. 2. 
No specific details are necessary other 
than the use of a column at least six 
times its diameter, and the use of a 
glass wool pad at the bottom of the 
column, to prevent passage of alum- 
ina. The device shown was assembled 
from regular-stock laboratory-supply 
items. It should be noted that this 
technique also thoroughly desiccates 
the monomer. 

The necessary catalyst is then 
stirred into the monomer until it dis- 
solves and the styrene is now ready to 
cast, by merely pouring into the mold. 

Baking Procedures. Many ways of 
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tomatic levelling and electronic super- 
visory system added to give faster and 
better service, less dependent on the 
variable human element. OF £o 
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Curing Procedures. Many ways of 
polymerization are possible, but a 
controlled-heat water bath during the 
early stages of polymerization, until 
hard set condition occurs, is least sub- 
ject to complication and most apt to 
be trouble-free. When polymerizing, 
styrene generates considerable heat. 
The heat, if not removed, may dis- 
color the castings and render them 
brittle due to its causing excessively 
rapid polymerization. A thermosta‘- 
ically controlled bath will, in general, 
supply heat when needed and allow 
its radiation when exothermic action 
occurs. 

The molds used must be treated on 
the surfaces exposed to the water bath 
by shellac or some other sealer to pre- 
vent water entry. Due to the inflam- 
mability of styrene vapors, any heat- 
ing used must be non-incandescent 
in nature. A laboratory oven of a type 
approved for flammable vapors is 
quite satisfactory, or electric light 
bulbs of high wattage, shielded to 
avoid direct radiation, may be used. 

Actual temperatures and times for 
curing are dependent on many things, 
cross-sectional area of casting, vol- 
ume, catalyst quantity, age of mono- 
mer, desired properties, etc. 

Satisfactory results are achieved 
with temperatures of 80 to 85 C over 
a period of several days, and most 
sections are reasonably safe to handle 
at this temperature. A higher tem- 
perature may be used once the mate- 
rial has set hard, as high as 125 C in 


Accelerations of 15 g can be given 
to 100-lb loads by this new shaker 
developed by MB Manufacturing Co., 
New Haven, Conn. Continuous control 
is provided for both frequency and 
force, and electrical interlocks are 
used to prevent improper operation. 
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Fig. 2—Setup for filtering the styrene 
monomer to remove inhibitor pres- 
ent in commercial material. 


an air atmosphere, as opposed to a 
liquid bath, being satisfactory for 


later stages of polymerization. Natu- 
rally at this temperature the parts 
must remain in the mold or destruc- 
tion, due to a temperature above the 
distortion point, will occur. 


Large sections should be cured 
longer and at lower temperatures and 
extreme care should be taken to as- 
sure that the amount of bath used is 
adequate to allow liberation of exo- 
thermic heat. Any indications of bub- 
bling or yellowing of the casting 
indicates excessively rapid polymeriza- 
tion, and the temperature should be 
reduced at once. Due to this possibil- 
ity of bubbling (actually boiling due 
to self heating) casting should never 
be attempted in a closed container. A 
sealed container is capable of explo- 
sion if the reaction progresses too fast, 
a condition which is not always con- 
trollable. 

Filled Material. Polystyrene may 
readily be dissolved in styrene. This 
allows one to fill, or load, styrene with 
polystyrene until the maximum han- 
dling viscosity has been reached. This 
greatly shortens schedules, since the 
resultant product of styrene and poly- 
styrene may be considered as a semi- 
polymerized material, and has much 
less remaining polymerization to un- 
dergo. This technique has been found 
to be ecxellent and is recommended 
as being a simpler method for most 
experimental work. Naturally the 


styrene used as a solvent medium is 
treated for inhibitor removal, and 
based on its weight, rather than the 
aggregate weight, catalyst added. Roll 
milling in sealed containers with glass 
marbles as a mixing aid is an excellent 
way of getting satisfactory blending. 
Small particles such as Koppers ball- 
form polystyrene are best suited for 
mixing purposes. 

Colored Material. A full range of 
colors may be achieved with the ad- 
dition of desired amounts of oil-sol- 
uble dyes of the aniline type. A test 
of dye effect on polymerization should 
be made before attempting finished 
work, since some dyes act as inhib- 
itors to some extent. 

Mold Parting. When maximum de- 

tail in casting and a minimum of mold 
sticking is desired, a trace of zinc 
stearate may be added for lubrication 
purposes. If the amount of zinc stear- 
ate added is kept small, 0.1 per cent 
by weight, no serious loss of electrical 
properties will be experienced. 
_ Styrene Cement. Various consist- 
encies of filled material afford a wide 
range of polystyrene cements. These 
cements are without rival for polysty- 
rene cementing since they contain no 
solvents to be entrapped. They poly- 
merize on baking, in about 24 hr, at 
65 to 70 C, when used in thin layers, 
to a pure polystyrene. Extensive ce- 
menting of coils with these cements 
has yielded excellent results. Many 
polystyrene cements, due to a residual 
solvent incompatability, cause craz- 
ing, a condition which in time ren- 
ders parts unsightly or unusable. 

Annealing. Cast parts made on 
reasonable schedules show little or no 
crazing when immersed in Varsol (a 
Standard Oil Company product) for 
2 min. This indicates substantial free- 
dom from strains. When possible, 
after full curing has been achieved, 
a subsequent bake for several hours at 
a temperature of 5 F below the heat- 
distortion point of the casting, will 
further assure the most desirable 
mechanical properties. 

Material Sources. Styrene monomer 
is produced by Monsanto Chemical 
Co., Plastics Div., Springfield, Mass.; 
Dow Chemical Co., Midland, Mich.; 
Koppers Co., Inc., Chemical Div., 
Pittsburgh, Pa.; Bakelite Division, 
Union Carbide and Carbon, New 
York, N. Y. Benzoyl peroxide is avail- 
able from several sources, among 
them Eastman Kodak Co., Rochester, 
N. Y. 

Literature. All of the sources men- 
tioned for monomer supply provide 
detailed property data and _ possible 
technical application assistance. 000 
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Measuring Small Displacements 


Change in position of movable element is translated into 
a measurable change in mutual inductance. 


ISPLACEMENTS ranging from 
D less than 0.00001 to 0.05 in. 
may be measured with modifications 
of a system devised by the National 
Bureau of Standards. The system was 
designed for use with diaphragms in 
mass spectrometers, but has utility for 
many problems requiring remote indi- 
cation of position. The element whose 
movement is to be studied is placed 
so that it produces partial shielding 
between two coils. Movement of the 
element alters the mutual inductance 
and this change is reflected in a 
meter reading in an associated elec- 
tronic circuit. 

In the NBS application, two air- 
core coils wound on a single form 
are mounted near the diaphragm, Fig. 
1. With an r-f source connected to the 
primary winding, eddy currents in 
the diaphragm set up an electromag- 
netic field which partially cancels the 
coupling between the two coils. When 
the diaphragm touches the probe con- 
taining the coils, the mutual induct- 
ance is minimum; it increases from 
this value as the diaphragm is dis- 
placed from the probe. The propor- 
tionality is linear within 1 per cent 
over a range of separation from 0 to 
0.02 in. Diaphragm motion of 0.0005 
in. changes the mutual inductance by 
1.2 per cent and causes full-scale de- 


_ Yoke 










Flexible 
diaphragm 


. vi 
Primary cor/ 


Secondary coi/ 


Sample pressure 


Fig. 1 (Above)—Movement of diaphragm changes 
shielding between coils. Resultant variation in mutual 
inductance is electronically converted into change in 
metered current. Fig. 2 (Right)—Clearance of about 
0.005 in. is provided between unstressed diaphragm 
and probe. Dimensions of latter are shown here. 
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flection on the most sensitive range. 
The associated electronic circuit ex- 
cites the primary winding of the probe 
with r-f current. The output voltage 
of the secondary is proportional to 
the mutual inductance and is fed to 
one contact of a SPDT vibrating relay 
actuated at 60 cps. The other contact 
is connected to a cancellation voltage 
of the same r-f frequency. The re- 
sultant voltage at the output of the 
relay is an amplitude-modulated car- 
rier whose square-wave modulation is 
proportional to diaphragm excursion. 
Zero modulation is made to corre- 
spond to zero differential pressure (or 
no displacement) by adjustment of 
the cancellation voltage. The modu- 
lated carrier is rectified and the result- 
ant signal fed to a d-c microammeter. 
This system was employed because 
of its sturdiness and adaptability. An 
alternate scheme using a capacitive 
effect could produce a capacitance 
change of about 10 per cent for a 
diaphragm motion of 0.0005 in. But 
the sensitivity would be increased 
in proportion only if part of the 
circuitry were mounted close to the 
diaphragm. Otherwise, the initially 
greater percentage change in circuit 
constants would be masked by the 
capacitance of interconnecting cable. 
Rather critical diaphragm alignment 


— "Mutual inductance 
micrometer coil form 


0.0 4 


Secondary windling slot 


0.06" 
Primary winding slot 


Orill and tap _... 
6-32 threads 


would also be required. Another pos- 
sible method, measuring displacement 
through the use of magnetic core 
elements, has the disadvantages of 
reacting on the diaphragm and of 
requiring magnetic material attached 
to the diaphragm. 

Advantages of the mutual induc- 
tance micrometer include its linear 
response to displacement and the 
fact that it does not appreciably alter 
the load characteristics of the dia- 
phragm. Because the coils have low 
impedance, cable length and resulting 
capacitance are not critical. However, 
the moving element must contain a 
relatively flat disk of non-magnetic 
low-resistance metal, of about %-in. 
diam and at least 0.0005 in. thick. 

Full details on the circuitry are 
given in Vol. 46, No. 1, Research 
Paper 2168 of the Journal of Research 
of the National Bureau of Standards. 
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A Correction—Through a typo- 
graphical error the publication date 
of “Organic Peroxide Catalysts for 
Polyesters,” one of the source ref- 


erences in the article, “Cast-Resin 
Embedments for Circuit Subunits 
and Components,” in our Septem- 
ber 1951 issue, was given as April 
1959 instead of April 1949. 
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Parallel-Connected Magnetic Amplifier 


Experimental circuit developed 
by NRL is based on new opera- 
ting theory giving improved 
performance. 


HIS new approach to the design 
of magnetic amplifiers, developed 
by the Naval Research Laboratory of 
the Office of Naval Research, Wash- 
ington, is based on viewing the mag- 
netic amplifier as a voltage-sensitive 


Eac=/25 volts rms (60 cps) 
Enc6i5" ” . 
Ro = ohms 

Rr =/30 ohms 

Np =2380 turns (#23) 
Ns =/190 turns (#32) 
Del/lfamax cores 


Fig. 1—Circuit diagram for the par- 
allel-connected magnetic amplifier de- 
veloped by NRL. Advantages are fast 
response, high gain, good linearity. 


device, and not as a current-sensitive 
device. In this approach control volt- 
age is the only truly independent 
variable. 

Short response time, high gain, 
good linearity, wide output range, 
virtual independence of supply volt- 
age and good ratio of output power 
to weight were secured simultan- 
eously, using the circuit shown in Fig. 
1. Response measurements for an 
experimental amplifier on 60-cycle 
power show the output current 
reaches the steady-state condition % 
cycle after application or removal of 
control voltage. 

Theoretical considerations indicated 
that the output current would be in- 
dependent of line voltage, which was 
checked experimentally. With the 
control voltage set at a constant value 
to give % of maximum output current, 
the line voltage was reduced to 50 per- 
cent of nominal value with a resultant 
change in output average current of 
less than 10 percent. 

If power absorbed in the control 
source is considered as the input 
power and that absorbed by the load 
impedance the output power, the 
“gain” of the amplifier may be exam- 





€ amperes) 


SS 


ND Ww 


Output current (averag 


ad 


20 60 80 100 120 
Control voltage (peak volts) 
Fig. 2—New circuit shows excellent 
linearity over its entire range. In ad. 
dition, gains up to 10,000 with 1- 
cycle response are obtainable. 


ined. On this basis, it has been ex- 
perimentally determined that gains of 
more than a thousand can be obtained 
at 60 cycles (with 100 percent re- 
sponse within a cycle) using materials 
now available commercially and with- 
out compensating for control current. 
With care in selection of core ma- 
terials and rectifiers, gains of the order 


Embedded Universal Electronie Chassis 


chassis (Avion 
Corp., New York) 
combines circuit embedment with 
other miniaturization techniques to 
achieve needed flexiblity for adapta- 
tion to various applications with ser- 
vomechanisms, analog computers, 
flip-flop circuits and similar devices. 
Lower half is resin-embedded to pro- 
vide the fixed subminiature amplifier 
subunit with required protection 
against humidity, shock and vibration. 
Embedment also provides sufficient 
mechanical support to permit solder- 
ing components without terminals. 
Upper part is a metal block so con- 
structed that tubes can be replaced or 
changed as needed. The metal block 
also aids in heat dissipation. : Plug-in 
base (octal or multipin) permits quick 
replacement. After assembly, entire 
unit is placed in drawn aluminum case. 
Weight 12 oz. Suitably catalyzed 
polyester-type resin XK26 made by 
Acme Wire Co. is used. Cure is at 
70 C for about 6 hr. Resiliency of 
cured resin protects tubes. Ooo 


HIS electronic 
Instrument 
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A Problem of Speed Plus Accuracy — 


SMOOTH, RESPONSIVE BRAKES 


GIVE POSITIVE CONTROL! 













Because of the need for accurate and dependable control of rotation 
speeds under severe weather and working conditions, a TDA Duo- 
Grip Brake is standard equipment on the Halliburton Measuring 
Reel. The machine lowers a wire measuring line and instruments 
into oil wells at speeds up to 1,100 feet per minute. The manufacturer 
states: ““This brake gives good braking effect with little effort on 
the brake lever without sacrificing sensitivity and accurate control.” 
Some have been in service for three and one-half years without 
relining—a clear indication of their excellent performance! 








WHATEVER YOUR BRAKING PROBLEM— 
TAKE IT TO TDA BRAKE DIVISION! 


It’s hard to think of a more important factor of machine opera- 
tion than control. When the rotation of equipment must be 
retarded for a time—or brought to a full stop—this matter of 


Here Are A Few Of The Many Products 
Which Can Be Equipped With TDA Brakes 


Centrifuges @ Compressors @ Conveyers @ Cranes 
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control becomes a task for efficient, properly designed brakes. 
That is why more and more machine manufacturers are turning 
to TDA Brake Division. Backed by more than 40 years of 
concentrated experience in the field, thoroughly qualified 
specialists are available to analyze your brake needs and to 
supply equipment precisely engineered for your specific pur- 
poses. TDA Brakes can improve your product’s performance 
and reduce your customer’s maintenance expense. Mail the 
coupon below—today! 


i 
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TDA BRAKE DIVISION—DEPT. E-10 
ASHTABULA, OHIO 
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Cream Separators @ Diesel hook-ups © Dry cleaning 
machinery @ Extractors © Hoists @ Industrial electric 
trucks @ Lathes (automatic) ¢ Looms (textile) ¢ Lumber 
mill machinery @ Machine tools © Materials handling 
equipment @ Motors @ Packaging machinery @ Paint 
mixers @ Press brakes © Printing presses © Rolling 
mills @ Shears @ Warpers (textile) © Welding posi- 
tioners © Winches © Automotive ¢ Farm equipment 
Earth moving equipment ¢ Construction equipment 
Public transportation 


TIMKEN 
BRAKES 


TDA BRAKE DIVISION 


THE TIMKEN-DETROIT AXLE COMPANY 
ASHTABULA, OHIO 


TRADE MARK REGISTERED 


















































































































































































































































of 10,000 at 60 cycles are possible 
with appropriate circuits. The re- 
sponse time will remain less than | 
cycle. In comparison with today’s 
commercially available magnetic am- 
plifiers with similar response charac- 
teristics, power gains are in the range 


New heat resistant material 
having half the nickel con- 
tent can be substituted for 
Inconel in many applications. 


LTHOUGH full field testing has 
not yet been completed, pre- 
liminary laboratory tests indicate that 
a new lower-nickel alloy, Incoloy, can 
be used in many applications where 
Inconel has been required, according 
to an announcement by International 
Nickel Co., New York. In the past, 
before introducing a new alloy a 
great deal of time has been spent in 
gathering data from laboratory study 
as well as from actual field use of the 
new alloy. Because of present emer- 
gency conditions, Incoloy is being 
placed on the market before this pre- 
liminary laboratory and field testing 
is completed. This step was felt justi- 
fied not only by the existing situation 
but by the excellent results of tests so 
far completed. 
Incoloy is an alloy with approxi- 
mately half the nickel content of In- 
conel. Its chemical composition is: 


Carbon 0.10% max. 
Manganese 1.50% max. 
Sulfur 0.03% max. 
Silicon 1.00% max. 
Copper 0.50% max. 


Nickel plus Cobalt 32.0-36.0% max. 
Chromium 19.0-22.0% max. 
Iron Remainder 
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New Alloy Conserves Nickel 


of only 20 to 50. Operation at higher 
frequencies should give increasingly 
better performance. 

A linear transfer characteristic is 
another useful feature of the parallel- 
connected magnetic amplifier, as 
shown in Fig. 2. OoOaa 


Since expansion coefficients are only 
slightly higher than those for Inconel, 
the new alloy is expected to have 
about the same high resistance to 
cracking under drastic temperature 
changes. Because of the relatively high 
nickel content, its structure is stably 
austenitic and shows no tendency to 
embrittlement after prolonged expo- 
sure to intermediate temperatures. 
Tensile properties and hardness of In- 
coloy in the annealed condition fall 
within the nominal range for annealed 
Inconel. 

There has been insufficient work 
as yet with Incoloy to offer specific 
data for long-time creep and rupture 
tests, but test data on resistance to 
corrosion at high temperatures will 
soon be available. 

The rates of work hardening of 










This motor-driven ticket and label 
marker developed by the Soabar Co.. 
Philadelphia, imprints several types 
of tickets in a wide range of sizes 
at a speed of 150 per min. Motor 
rating is 1/20 hp. Number of tickets 
printed can be preselected; automatic 
consecutive or duplicate numbering 
functions are incorporated. 





Incoloy and Inconel are practically 
identical, so procedures used in fabri- 
cating Inconel should produce little 
difficulty with the new alloy. It can 
be welded by standard methods, in- 
cluding metal arc and inert gas. 
Incoloy is available today in standard 
rolling mill form, including sheet, 
strip, rod, wire and tubing. O OO 


Burnout Times on Flexible Cord 


Insulation, make and size in- 
fluence deterioration under 
overload conditions. 


N INDICATION that heat-dis- 

sipating capabilities of different 
flexible cords vary appreciably is pro- 
vided by a series of overload tests 
recently conducted by the Under- 
writers’ Laboratories, Inc. Data pub- 
lished in Bulletin of Research, No. 44, 
show how long each cord type can 
carry various overload currents before 
visible deterioration begins. The cords 
investigated were those appearing in 
the Table I. 
A 6-ft length of each type of cord 





Table I—Construction of the Cords Tested 


was stripped of 1 in. of insulation at 
the ends of the individual conductors. 
These ends were then shorted to- 
gether and covered with friction tape. 
A variable resistance was used in 
series with the shorted cord to limit 
the current to given values. 
Observations were made while the 
current flowed to determine the time 
at Which smoking, oozing, puffing and 
peeling of the insulation and fusion of 
the wire occurred, with a new cord 
used for each value of current. Fusion 
normally took place at a point where 
the insulation had been bared, prov- 
ing that the solid insulation is a 
better heat conductor than air. The 










































Conductor Insulation and Jacket Material 
Cord No. Type _Awg Strands; Material = Color Thick_ 

1 POSJ-64 18 11 Rubber (GRS) Brown le 

2 / 2 POSJ-64 18 41 | Rubber (Natural) Brown ‘% 

New General Electric engine heater, 3 POT-64 18 4l | Thermoplastic Brown le 

specially designed for Chevrolet en- 4 POT-64 18 41 | Thermoplastic .-~White '% 

gines, is permanently installed = 5 POT-32 16 65 | Thermoplastic Black 3G, 

freeze-out plug opening. Unit con. 6 Clock Cord—POSJ 20 26 | Rubber (GRS) White % 
sists of a 400-watt tubular heater. 
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SERIES 


FOR ARMED FORCES 795 D.C. 
TELEPHONE TYPE 


COMMUNICATIONS... RELAY 


“GUARD-A-SEAL” CONTROLS >») 


Guardian engineering developments In presenting the Series 795 D. C. Telephone Type Relay, Guardian 
Electric offers to designers of finest precision communications 
equipment a relay that integrates ideally with every communica- 
tions circuit... hermetically sealed to withstand vibration, impact, 
heat, cold, moisture, salt air, sand, dust and mold. Name your need 
—“Guard-A-Seal” relays to fly the mighty B-47 or a tiny sub- 
miniature control assembly; jet fighter flight switches or switches 
for vending control; mechanisms for a giant big-league scoreboard 
or a compact liquid level control—get them all at GUARDIAN. 
Over 35,000 standard parts to speed orders—plus a TOP ENGI- 
NEERING STAFF to solve “special problems”. The Series 795 D.C. 
is available in Lug Header containers and to specifications in A.N. 
Connector, Screw Terminal or Octal Plug housings. Also obtainable 
with open mountings. 


of hermetically sealed containers 
specifically designed for aircraft. 


sans 
A.N. CONNECTOR SCREW TERMINAL LUG HEADER OCTAL PLUG 


NEW CATALOG on Hermetically Sealed Guardian Relays 
with various containers is yours for the asking. 


panne D.C. AN-3324-1 D.C. Series 595 D.C. Series 610 A.C.—615 D.C. Series 695 D.C. 
ALSO MINIATURE AND SUB-MINIATURE CONTROLS—WRITE 


” @ansrkn@iLecrnrc 


1627-L W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN tnoUSTRY 
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Table 1l—Deterioration Time, 
in sec, for fusion or 
smoking to start. 


Cord Initial Current, Amp. 
No. os» 88 75 213 211 
132 38 
75 36 
54 22 
19 18 

270 


29 13 


— mm KD 


wnuwew 


oe 


aa 
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time intervals given in Table II are 
those at which smoking or fusion first 
occurred. The current values listed 
are among those chosen by the UL as 
test points. In a few cases, where the 


same current values were not used 
throughout the test, the tabulated 
data were obtained by interpolation. 
The difference in deterioration time 
among the various cords may be ac- 
counted for in part by make and in 
part by difference in insulation. Five 
manufacturers’ products are repre- 
sented in the six cord types, with 
cords No. 1 and 2 being made by the 
same firm. 

It should be noted that the current 
values causing visible deterioration of 
the insulation are far in excess of 
normal operating current ratings. A 
further item of interest is the short 
time interval that the cords will stand 
high currents without damage, a fact 
that stresses the importance and 
difficulty of proper fusing. OOO 


Improved Armature-Impregnation 


Machine handles 300 arma- 
tures per hour, utilizing poly- 
ester resin. 
EW machines built by Electro- 
lux Corporation for impregnat- 
ing motor armatures with Laminac 


polyester resin handle 300 armatures 
per hour per machine with only one 
operator. Procedure is as follows: (1) 
Armatures are locked in place on a 
continuously moving conveyor belt, 
and are heated to drive out any mois- 
ture and allowed to cool. (2) The resin 


Molded flashlight reflectors finished 
with vaporized aluminum produce a 
brighter, uniformly round and more 
evenly diffused “spot” than metal 
reflectors. Reflector is molded from 
a special phenolic plastics developed 
for the application; reflective alumi- 
num coating requires no finishing. 
Parts are molded for National Carbon 
by Auburn Button Works, Inc. 


is flowed on to the coils of the arma- 
ture at four different points on the 
conveyor line. The time of impregna- 
tion between applications is about 1 
min. Positive-desplacement, bellows- 
type pumps control the amount of 
resin applied. Since excess resin is 
recirculated and reapplied, efficiency 
of application is nearly 100 per cent. 





Electro-Hydrauliec Power and Control Applications 


= a continuing editorial program of presenting cur- 
rent data on the integration of electrical control 
systems with hydraulic power applications, the following 


feature articles have appeared 


ELECTRICAL MANUFACTURING: 


Safe Control of Packaged High-Intensity Steam Gener- 

ators, July 1951, page 78. Electrical auxiliaries, includ- 
thermostats, limit switches, se- 
lector switches and reilays, assure automatic cycling of 


ing pressure switches, 


Are Tough! 


recent issues of valves. 


December 1949, page 102. 
selection of motors to drive hydraulic pumps and with 
timing circuits for automatic cycling through solenoid 


Deals with 


Electrically Operated Valves, June 1949, page 88. A 


in large chart. 


review of advantages, capabilities, limitations and con- 
struction of various types to aid in selection for 
designed-in application. 


Characteristics summarized 


flash steam boiler. Main control is a hydraulic servo. 


Motor Controls Discussed at Machine Tool Forum, June 
1951, page 120. Report on 15th Westinghouse Forum 
contains digest of paper on control of hydraulic presses, 
involving limit switches, control relays and solenoid 
valves, 

Electric Controls Automatize Dinnerware-Forming Ma- 
chines, March 1951, page 74. Both the press lathe for 
preforming the clay and the jiggering machine for 
final tooling of the pottery are hydraulically powered 
through cylinders or hydraulic motors but have inter- 
locking electrical controls. 


Hydraulic System Programmed Electrically, December 
1951, page 108. Short description of operational se- 
quence,’ interlocks and safety features provided by 
electrical controls in automatic carton unpacker using 
hydraulic power. 

Designing with Die Castings to Cut Costs, April 1950, 
page 78. Furnace regulator obtains 90 deg rotation of 
damper arm through crank and hydraulic piston sup- 
plied oil by subfractional-hp motor driven pump. 


Electrical Requirements of Plastics Molding Machines 


Machine Tool Control Circuits, May 1949, page 110. 
Three examples demonstrating effective combination 
of air and hydraulic circuits with electrical controls to 
simplify mechanical design, reduce maintenance and 
increase flexibility of functions. 

Electronic Position Servo System for Industrial Applica- 
tions, March 1949, page 100. Basic system was de- 
vised to work with hydraulic power unit for remote 
control of power functions on shipboard or in steel 
mills. 


Electro-Hydraulic Controls Combined in Stretch Form- 
ing Machines, December 1948, page 86. Three inde- 
pendent motor-driven hydraulic systems governed by 
solenoid and manual valves are used to actuate big 
sheet former for aircraft. 


Electronic Sequence Timing for Compression Molding 
Press, November 1948, page 114. Accuracy, ease of 
adjustment, greater time range and greater safety ob- 
tained over superseded mechanical system. 

Air Devices—Auxiliaries to Electric Power, July 1947, 
page 74. Review of available components for designed- 
in use and some case histories of applications to pro- 
duction machinery. 
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After impregnation, the armatures are 
heated at 275 F and held at this 
temperature for 35 min. The entire 
cycle takes about 1 hr, 15 min. 
Entire area where impregnation 
takes place (resin reservoir, pump, 
lines, etc.) is refrigerated when the 
machine is not in use. This eliminates 
the necessity of cleaning the equip- 
ment each time the line is shut down. 
The new method supplants phe- 
nolic-varnish impregnation by the fol- 
lowing process: Nuts were screwed 
on to the threads of the armature. 
Armatures were racked, dipped, put 
on drying racks, and wheeled into 
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large ovens. After the varnish was 
set, the armatures were again put on 
dipping racks, redipped in a’ phenolic 
varnish, put back on the drying racks 
and put in the oven and baked. After 
the second baking the excess varnish 
on the armatures was cleaned off and 
the nuts removed. Time required: 
26 hr. Labor force: triple that needed 
with the polyester process. 

Laminac polyester resins are pro- 
duced by American Cyanamid Com- 
pany. Each impregnating machine is 
24 ft long, 4 ft wide, 8 ft high. The 
development represents a 3-year 
project. O00 


Toy Construction Sets as Design Tools 


Laboratory and experimental models are made quickly and 
cheaply by ingenious use of these sets that are in fact 
designed to “build everything.” 


JACK BAYHA 
Senior Engineer 
Emerson Radio and Phonograph Corp. 


ODEL-SHOP time is becoming 
more and more difficult to ob- 
tain and increasingly costly. Labora- 
tory and development personnel faced 
by the time and cost factor always 
need to devise some rapid method for 
making various special devices. Vari- 
ous expediencies have been tried but 
in our experience no match has been 
found to date for the toy construction 
sets. Actually, when we started using 
these sets for rush model work we 
thought we were original, but have 
since learned that this has been a 
long-standing trick of European engi- 
neers and designers. 
These units are functionally de- 


signed to build almost anything, and 
we can do just that. We have built 
everything from small demonstration 
models to involved cycling mecha- 
nisms. While not things of beauty, 
these models do serve to illustrate 
principles, and, very often can serve 
as basic design elements, eliminating 
the need for design sketches, and 
serving nobly, with but a few words 
of explanation, as layout data for de- 
tail draftsmen. 

While generally not suitable for 
continuous use, due to bearing prob- 
lems and similar obvious limitation, 
most construction set models are quite 
adequate for initial experimental work. 
The particular set we use is designed 
to allow many types of ratio drives 
by belt, chain and various gearing 
methods. Framework made of the 


Typical X-Acto 
Trix gear and mo. 
tor assembly for 
laboratory experi- 
mental model use. 


“girders” and perforated strips sup- 
plied are quite rigid, and due to the 
full perforation pattern, almost any 
form or shape is conceivable. 

Actual construction time is next to 
nothing, and of course errors do not 
count. All that is needed to correct 
them is to move the parts. The only 
tool needed for even the most intri- 
cate models is the combination wrench 
and screwdriver supplied with the set. 
We have found that once a basic idea 
is mentally laid out, it can be mocked- 
up in a matter of minutes. 

Since the sets may be bought in 
small units, all the parts of any type 
needed are readily available from the 
manufacturer. Very often, when spe- 
cial devices are built we do not bother 
to dismantle, merely replace the parts 
used. Due to the intent of the con- 
struction-set designers to fully mecha- 
nize the models built, various power 
setups are available. 

Switches and control devices are a 
“natural” and the designers have gone 
to the extent of providing such com- 
ponents as flashlight-battery operated 
solenoids for special electrical control 
setups. The motors are low-voltage 
units, operating well from the same- 
type batteries. 

Construction sets illustrated are 
made by X-Acto Crescent Products, 
New York 16. The manufacturers 
have recently developed a laboratory 
kit of parts most useful to engineer- 
ing laboratories, and intend to make 
it available at once. ooo 


Cheaper Titanium 


EW process for the production 

of titanium metal, developed by 
Horizons, Inc., Cleveland, under a 
contract with the Office of Naval Re- 
search, is expected to reduce costs by 
more than 80 per cent. The present 
cost of production of titanium is about 
$5 per Ib. 

Titanium is 70 per cent heavier and 
six times stronger than aluminum; it 
is 40 per cent lighter than steel and 
has almost equal tensile strength. Its 
melting point is about 300 F higher 
than that of iron. Titanium retains its 
strength at moderately elevated tem- 
peratures where aluminum and mag- 
nesium alloys undergo substantial los 
of strength. 

Corrosion resistance is one of ti- 
tanium’s most important properties. 
Upon exposure to air at room tempera- 
ture, it acquires an invisible oxide 
coating which protects the metal from 
the atmosphere, salt water and most 
acids. A Naval engineering experiment 
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== Cuts Costs in Half 
with SPEED NUTS’ 


Edison specifies SPEED NUTS after cost comparisons 
reveal 50% savings over other militarily 
acceptable fastening methods. 


In the very earliest design stages of their aircraft 
fire detection relay panel, engineers of Thomas A. 
Edison, Incorporated, checked various methods of 
attaching connectors to the panel. 

Their requirements were rigid. The fastening 
means had to be light in weight, resist vibration 
loosening, provide quick and easy assembly, and 
be in line on cost. Tinnerman Aircraft Connector 
Mounting Rings proved to be the only fastener 
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that qualified on all counts. Connectors are quickly 
inserted through these mounting rings and 
the panel. 


As for cost, Tinnerman SPEED NUTS turned in 
the finest record by far! Easily 50% assembly sav- 
ings over acceptable military substitute fasteners 
were provided by faster, easier, better SPEED NUTS. 
Complex or simple, solving fastening problems is 
Tinnerman’s specialty. New booklet, “A Story of 
Quality”, reveals how we can help you. Write for 
your copy. TINNERMAN PRopUucrts, INC., Dept. 12, 
Box 6688, Cleveland 1, Ohio. In Canada: Domin- 
ion Fasteners Ltd., Hamilton. In Great Britain: 
Simmonds Aerocessories, Ltd., Treforest, Wales. 


Cut-away view of Edison Fire Detection 
Relay Panel, left, shows two SPEED NUT 
Connector Mounting Rings in position 
“U” Type SPEED NUTS, self-retained on 
4 corners of ring, line up with screws 
driven from outside panel. Detail draw 
ing, below, is close-up of assembly 
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MBEDDED 3-tube § strain-gage 
E; amplifier made by Melpar, Inc., 
Alexandria, Va., employing industrial 
ruggedized-type instead of miniature 
or sub-miniature tubes. Aluminum 
tubes protruding from surface are 
“breathers” for the wet electrolytic 
capacitors. Amplifier was embedded 
because of high blast pressures en- 
countered in end use and for protec- 
tion against moisture. Size of compo- 
nents and nature of end use made a 
resilient resin mandatory, and Rohm 
and Haas’ Paraplex P-13 was selected. 
Cure took 3 to 4 days. Initial diffi- 
culty with some tackiness on top 
surface was later overcome by means 
of a cellophane sheet over this surface 
to exclude air. Final cast and cured 
unit could be bounced off the floor 
without damage to components. 
Weighing 11 lb, this is one of the 
largest embedded circuits made by 
Melpar. (Illustration shows amplifier 
cut open at arrow for 
after failure of tubes.) 


examination 
Oood 


station recently found that 60 days 
in sea water made no visible change 
in a rotating submerged disk of ti- 
tanium. Other tests, in which titanium 
panels were exposed to marine foul- 
ing organisms for five weeks, showed 
no corrosion of the metal. 
Experiments indicate that titanium 
can be readily spot, seam and inert- 
arc welded, and that machinability 
is similar to that of austentitic stain- 
less steels. The commercially pure 
metal can be forged from 1600 to 
1800 F. Titanium is suitable for long- 
term exposure to air temperatures up 
to 1300 F and for dynamic loading 
up through 800 F. OOo 


Room Temperature 
Now Standardized 


TANDARD reference temperature 

of 20 C or 68 F for measurement 
of mechanical gages was recommend- 
ed at the recent meeting of the Inter- 
national Organization for Standardiza- 
tion. While there is no compulsion 
behind these recommendations, it is 
expected that each of the national 
standard bodies making up the ISO 
will adopt standards in agreement. 
The American Standards Association 
is the United States member. 0 O O 
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Cast Strain-Gage Amplifier 


Simplifying Switch Construction 


N THE redesign of a manual switch 
| for use with the low-voltage con- 
trol system of the Square D Co., a pri- 
mary goal was reduction of the num- 
ber of parts. This objective has been 
attained in a switch which is integral 
with the front plate and which em- 
ploys Tinnerman speed nuts both for 
mechanical and electrical connections. 

As illustrated, for each of the SPDT 
units the front plate, a urea molding, 


has two molded posts on the back side 
to accept speed nut impressions in the 
two stationary contacts. The first step 
in the assembly is drop the handle 
through the handle opening. The han- 
dle, pivot shaft and operating cams 
are integrally molded from a_poly- 
styrene compound. Next the movable 
contact is placed in its nest, followed 
by a 1/16 in. thick phenolic sheet. 


(Continued on page 254) 





Handle 


Stationary 
contact 


Movable Insulator 


contact 
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“Motors with IRV-O-SLOT insulation 
Sive year aiter year of service” 


The Kingston-Conley Division of the Hoover Company uses Irvington 
IRV-O-SLOT insulation on its famous line of electric motors. Mr. A. E. 
Ott, Sales Engineer at Hoover, tells why: 


“The high quality of the paper backing used in IRV-O-SLOT insu- 
lation has been fully proved by the many years over which our 
motors give satisfactory service. We find, too, that Irvington’s slit- 

ting facilities give us greater flexibility in selecting paper widths, 
and allow us to shorten up our scheduling cycles.” 


These are among the reasons why IRV-O-SLOT has been the 

choice of many an electrical manufacturer, ever since Irvington 
introduced it as one of the first combined varnished-cambric-and- 
backing slot insulations. 


The IRV-O-SLOT line now includes insulation for every slot re- 
quirement. Backing papers combine high dielectric and mechanical 
strength with ease of forming. Bonding adhesive allows enough 
“give” to prevent rupture of varnish film. IRV-O-SLOT literature 
is yours for the asking—just use the coupon below. 





__ 


88808800 OOOOOOOO OOOO GSSS988988888s 


Irvington Varnish & Insulator Company EM-10-51 


Send this convenient coupon now 


Irvington 


6A Argyle Terrace Irvington 11, N. J. 








Gentlemen: 


Please send me technical literature 
on IRV-O-SLOT insulation. 





i iiihisctsscanstisiconcincsottgpienentinatittntiiaimiitiinainamealaalal on 
VARNISH & INSULATOR CII oar ensnsnesvilfiesnecemnrentenienennnnnnannienantaninaciauiiamaan - 
Irvington 11, New Jersey WN iiiascsictices Dp alaensietiinittclilietadlaaalineaianaaal . 


PLANTS: EL MONTE, CALIFORNIA HAMILTON, ONTARIO, CANADA 
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For additional data on items reviewed here, circle item number on postcard in Reader Inquiry 
Facility, page 203; or write direct to the supplier mentioning ELECTRICAL MANUFACTURING 


MOTOR AND BRAKE FOR FREQUENT-STOPPING APPLICATIONS 


Quick-Stop three-phase motor is combination motor and 
brake in one unit, especially designed for applications 
where frequent stopping and starting is required, as in 
machine tools, winches, hoists, cranes, etc. No outside 
power source or special controls are required. When power 
is cut, it brakes with 150 per cent of normal torque. No 
creep or backlash. Intermittent ratings are: dripproof con- 
struction, from 0.5 to 8 hp, 1800 rpm; 0.3 to 5 hp, 1200 
rpm and 0.5 to 3.5 hp, 900 rpm; fully enclosed construc- 
tion, from 0.4 to 4 hp, 1800 rpm; 0.2 to 3.5 hp, 1200 rpm 
and 0.3 to 2.5 hp, 900 rpm. Stator bore and rotor are con- 
ical rather than cylindrical. Shaft has slight axial play. 
A brake is mounted on one end of shaft. With power off, 
an axial spring applies the brake and pushes the armature 
slightly out of the stator bore. When power is applied, the 
rotor is pulled into the stator bore by magnetic force, 
overcoming the spring and releasing the brake. Axial 
movement is less than 1/16 in. Satisfactory driving ar- is ‘ : ; ; ” ie Medes 
rangements are by axially elastic coupling, or by “V” or 11.8 in. to 23.4 in,; maximum height trom 8.9 to 15.0 in. 
flat belts. Brake is adjustable by means of locknut and Brown Boveri Corp., 19 Rector St., New York 6. 
lining is replaceable. Maximum motor lengths vary from For further information, circle No. 1 Reader Inquiry Facility, page 2 


SOLENOID CONTACTORS FOR MOTOR AND CONTROL 


Bulletin 4458, size O a-c solenoid contactors are multiple 
units designed for both load and control circuit use in con- 
trollers for machine tools, refrigeration and air condition 
ing equipment and similar control applications. Features 
include double-break silver contacts convertible to NO or 
NC contacts. Contactors are available in 3 and 5-pole 
forms. Contacts are housed in molded melamine arc hood. 
Maximum of three NC poles can be obtained. Conversion 
can be made with screwdriver. Standard coils are for 110, 
220, 440 and 550-volt operation at 25, 50 and 60 cycles. 
Contactors can also be furnished for 115 or 230-volt d-c 
operation. Mounting plate dimensions are identical with 
a-c types. Operating coils are interchangeable with those 
on Bulletin 4451, size 1 a-c solenoid contactors. Maximum 
ratings are 2 hp at 440-550 volts 3-phase 60 cycles. Open 
8-hr rating is 15 amp. Ward Leonard Electric Co., 34 S. 
MacQuesten Parkway South, Mt. Vernon, N. Y. 


For further information, circle No. 2 on Reader Inquiry Facility, page 203 


MULTIPLE-DECK ROTARY SELECTOR SWITCHES 


Type JA switches are for applications requiring large make before break. Two-deck construction is standard. Rat- 
number of contact points with multiple decks. Standard ings are: make-and-break, 3 amp at 125 volts a-c and 10 
position numbers are 16, 24 and 30, shorting type, i.e., 


amp at 28 volts d-c; continuous, 24 amp at 125 volts a-c 
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Plenty of tough problems 
are solved with 


EXTRA STRENGTH 
PLASTICS 


Do you have a plastics application 

where strength is a requirement? Then 

you should investigate the advantages of 
modern extra strength plastics. These materials, 
combined with various types of fillers, can be molded 
to withstand stress, strain and impact to a remark- 
able degree. Furthermore, these materials are light 
weight. Many are resistant to various oils and 
chemicals and have excellent heat and electrical 
insulation characteristics. 


Be sure to get the right material. Not all of these 
qualities are available in any one material but the 
experienced molder knows just what material or 
combination of material and filler will best meet 
your requirements. That’s why it’s important that 
you select a source like Chicago Molded. For here 
you will find a rare combination of know-how and 
facilities backed by more than 30 years experience 
in plastics . . . a combination that insures successful 
results right from the start. 


We mold ALL plastic materials. And we have the 
most modern facilities for all three methods of 
molding . . . compression, injection and transfer. 
So... whatever your job may call for, our recom- 
mendations will be unbiased. We are only concerned 
with producing the best possible results for you. No 
doubt that is one of the reasons why 60% of our 
business comes from firms we have served for 15 
years or more. 


You'll find it time well spent to discuss your next 
molded plastics job with a Chicago Molded engineer 
There’s no obligation. Just write, wire or phone. 


CHICAGO MOLDED 


PRODUCTS CORPORATION 
1024 North Kolmar Avenue, Chicago 51, Illinois 


Ask for your copy of this booklet 


It's packed with interesting factual 
information about plastics, their 
characteristics, applications, and methods 
of molding them. Write for your copy 

' today, on your company letterhead, please. 





CUSTOM MOLDERS OF ALL PLASTIC MATERIALS © 
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This Warner Electric 
Brake Plug is molded of 
high impect canvas 

filled phenolic. it's light 
in weight with extra 
impact strength and 
good electrical insulation. 


A high impact phenolic with 
macerated canvas filler gives 
this Sunbeam Hedge Trimmer 
handle extra strength 

with excellent electrical and 
heat insulation and light weight. 


This spinner for the Zebco 
Casting Reel is molded of c 
melamine-formaldehyde 
material with cotton cloth 
filler. It's light in weight with 
high flexural strength to 
withstand pull, and excellent 
water resistance. 





This massive Halliburton 
Oil Well Valve Seat is 
of high impact phenolic 
filled with macerated 
canvas. It has 

the strength to 

resist tremendous 
pressure, yet is easily 
drilled out when 
job is completed. 
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or 28 volts d-c. Maximum contact resistance is 0.005 ohms, 
average is 0.025 ohms. Life exceeds 500,000 rotations of 
360 deg. Mounting is by single hole with locating pin on 
panels up to % in. thick. Ring seal on shaft and mounting 
bushing provides watertight construction. Indexing mech- 
anism is of dual coil-spring loaded roller type. Has ber- 
yllium copper cam and roller arms with caSe-hardened steel 
rollers, stainless steel shaft, manganese bronze shaft bear- 
ing and brass base plate. Rotor and stator are of lami- 


nated fabric-base phenolic. Dual beryllium copper contact 
arms have solid silver contacts forming two independent 
circuits. Stationary contacts have 0.004-in. thickness of sil- 
ver overlay on bronze. Breakdown voltage exceeds 2500 
volts rms. Optional knobs are phenolic or brass. United 
States Instrument Corp. 409 Broad St., Summit, N. J. 

For further information, circle No. 3 on Reader Inquiry Facility, page 


INSULATING TUBING, SLEEVING 


BH “649” tubing and sleeving is made of vinylite resin 
plastisol and braided glass fibers. Sizes and_ tolerances 
are No. 24 to %-in. ID, ASTM D372. Minimum average 
dielectric strength: grade A-1, 7000 volts; grade B-l, 
4000 volts; C-1, 2500 volts. Heat endurance is 425-450 F, 
15 min, ASTM D 350; 302 F, 24 hr; 260 F, 200 hr; 220- 
230 F, 1500 hr. Flexible down to —67 F. Flammability 


rating is self-extinguishing. Weak acids have no effect; 
concentrated oxidizing acids have slight effect. Immersion 
in transformer oil for 300 hr at 230 F has no effect on 
tubing, does not discolor oil. Alcohols, weak alkalis and 
aliphatic hydrocarbons have no effect. Strong alkalis may 
dull surface. Dissolves in ketones ard esters, and swells in 
aromatic hydrocarbons. Coating prevents fraying in cutting 
and handling. Standard colors are black and yellow. Other 
colors available are red, green, brown, blue and gray. Stand- 
ard lengths are 36 in. Sizes up to and including No. 2 sup- 
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plied in coils on special order. Bentley, Harris Manufac- 
turing Co., Dept. M-10, Conshohocken, Pa. 
For further information, circle No. 4 on Reader Inquiry Facility, page 203 


SERVO MOTOR AMPLIFIERS 


Types 1121-A18 and 1121-B18 Reluctance amplifiers are 
designed for use with 400-cycle servo motors. Units operate 
directly from 400-cycle a-c line without auxiliary power 
supplies. Three-legged transformer has primary and sev- 
eral secondary windings on center leg, while output and 
control windings are on outer legs. When loading of control 
windings is equal, output is zero. Output is obtained with 
unequal control loading. Tubes, used as the loading ele- 
ments, are arranged so that only one control winding is 
loaded at a time. Tube complement of two 5687’s, a 12AX7 
and a 6AL5 dissipates about half maximum power delivered 
to load. Amplifier is not critical with respect to supply 
frequency. Power consumption is low for small input 
signals. Life expectancy is comparable to Class Bi: electron 


tube amplifiers. Rated output is 18 watts, with 115-volt 400- 
cycle power supply. Input voltage for rated power output 
is 0.6 volts approximately, with voltage gain of 150 to 200. 
Load may range from 400 to 2000 ohms. Type 1121-A18 
has enclosed housing, screw terminals, line cord and plug. 
Size is 534x3%4x3% in., weight is 2% lb. Type 1121-B18 has 
laboratory instrument-type metal case, 12x7%x10 in. 
Servo Corporation of America, Dept. EM10, 20-20 Jericho 
Turnpike, New Hyde Park, N. Y. 


r further information, circle No. 5 on Reader Inquiry Facility, page 203 


HEAT TRANSFER SURFACES 


In Thermek process spines formed mechanically from 
parent metal of tubing increase heat dissipation rate 1% 
to 5 times over conventional finned surfaces. Sufficient wall 
thickness is allowed in original tube to provide for spines 
and still maintain suitable wall thickness after process is 


complete. No problem of dissimilar expansion or galvanic 
action exists, for there is no bonding surface. Claimed 
heat transfer rate is 1% to 5 times that of conventional 
finned surfaces. Turbulent flow in any direction is practical. 
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R-B-M Size 0 and 1 A.C. Magnetic Starters have identical overall 
Co 
panel mounting dimensions. All parts, except stationary and movable 
00- contact assemblies, are common to both sizes. 
put * * Heater element cannot 
200) dsc a Ilsco solderless lugs, suitable for #6 maximum wire size, are stand- 
- 2 e E 
A18 ard. Screw terminals are available on special order. Magnet coil can 
I 
& Bi-metallic thermal - 
ug. 7 ¢ a: man e ° ° . e 
= overload relay assem- be removed without disassembling starter. Stationary and movable 
has bly replaceable with- = 5 
in — an See contacts replaceable without disconnecting wiring. Enclosed heater 
. from enclosure. De- o 2 


icho signed for separate 
mounting without sub- 
panel assembly. 


element, expanding U-shaped bi-metal and snap action contact me- 


chanism provide dependable, accurate motor overload protection. 


. 203 
e leaner fcs sm Small overall size, plus identical 
cee niaes mounting dimensions for 10 and 
from order at no extra cost. 15 ampere 2 to 5 pole contactors, as 
1% well as Size 0 and | non-reversing 
wall isi stil cadialilidi sealed starters, make the R-B-M_ line 


pines cally interlocked with overload 
protection on common base. Un- 
wired. Note interchangeability of 
25 ampere normally open contacts 
and 15 ampere convertible N.O. or 
N.C. interlocks. 


on extremely flexible for control panel 


layout. 


Address Department A-10 


lvanic ogansport, Indiana 
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.ctical. MANUAL AND MAGNETIC ELECTRIC CONTROLS —FOR AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 
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Typical applications are in water heating and in vapor 
condensing for refrigeration. Pipe sizes from \% in. through 
11% in. are produced from copper, steel, aluminum, stain- 
less steel, cupro-nickel, admulty and inconel. Method of 
periodically skipping the spining permits bending of tubes 
into coil form without welded or soldered return bends. 
End preparations for rolling, welding or for screwed fit- 
tings are available. Heatron, Inc., 333 Eberts Lane, P.O. 
30x 54, York, Pa. 

ormation, circle No. 6 


or further inf Inquiry Facilit 


D-C SNAP ACTION SWITCH 


Model TB-5000 switch is especially intended for con- 
trolling direct current. It is dimensionally interchangeable 
with firm’s standard a-c switches. Alnico magnet blows out 
arc. Unit is SPDT and rated at 10 amp, 125 volts d-c and 
5 amp, 230 volts d-c. May also be used for a-c, in which 
case with an inductive load and power factor of 0.75 to 
0.80, ratings are 20 amp, 125 volts; 15 amp, 250 volts; 3 


amp, 460 volts. Actuator may be pin, leaf or plunger. 
Switch base and cover are molded of arc-resistant mela- 
mine. Metal enclosures available upon request. Operating 
force is 12 oz max; release force 2 oz min. Pretravel is 
0.045 in. max; overtravel 0.010 in. min; movement differ- 
ential 0.008 in. No. 8 screw terminals are provided. Overall 
dimensions are 1g in. long, 7%2 in. high, |e in. deep. 
Mu-Switch Div., Acro Manufacturing Co., Canton, Mass. 


For further information, circle No. 7 on Reader Inquiry Facility 


DIRECT-DRIVE STEPPING RELAY 


Ten-point direct-drive stepping switch can be used to 
perform such control functions as selecting one circuit path 
out of ten, or providing timed pulses at accurately spaced 
intervals. Switch may have one, two, or three wipers or 
brushes secured to shaft rotated by a pawl-and-ratchet 


mechanism driven by an electromagnet. At each excitation 
of driving magnet, wipers take one step forward over bank 
of contacts. Movement of the wiper assembly is checked by 
detent when magnet is de-energized avd pawl is disen- 


166 


gaged by spring. Switch can be reset by energizing reset 
magnet which disengages holding detent. Operation may 
be either automatic (self-interrupted) or controlled by 
external impulses. Magnet coils can be supplied for any 
d-c voltage from 6 to 48 volts. For higher voltages, 48-volt 
switch may be used with suitable series resistor. At 48 
volts, max. stepping speed is 35 steps per sec. Current 
capacity is 3 amp a-c or d-c at rest, 0.1 amp for interrupt- 
ing operation. Cam-actuated off-normal contact spring as- 
sembly is of new design. Additional contact springs can be 
provided to perform other circuit functions. Overall height 
is 4% in., width 1% in., length from mounting surface, 
3% in. Net weight, 13 to 19 oz. C. P. Clare & Co., 4719 W. 
Sunnyside Ave., Chicago 30. 


For further information, circle No. 8 on Reader Inquiry Facility, page 203 


10-HORSEPOWER STARTER 


Series YE is rated at 10 hp, 220-550 volts, 3 phase, a-c. 
Unit is neither a No. 1 nor No. 2 starter in the regularly 
designated size pattern, but an in-between size intended 
to give price advantage. Thus when a 10-hp starter is re- 


quired it is not necessary to buy the No. 2 size rated up 
to 25 hp, and to pay for this extra capacity. Starter has 
renewable, rectangular contacts of special alloy silver for 
good are-quenching properties and low contact resistance. 
Terminal boards are molded of arc-resistant alkyd and 


equipped with pressure connectors. Starter measures 
64x10 3%x4\% in., less than conventional No. 2 starter. 
Furnas Electric Co., 1024 McKee St., Batavia, III. 


r further information, circle Ne. 9 on Reader Inquiry Facility, page 203 


SEALED THERMOSTAT 


Series C4391 Klixon disk snap-action nonadjustable 
thermostats are hermetically sealed with leads brought out 
through glass. Optional rubber bonding makes units water- 
proof. Silicone rubber may be used for extreme tempera- 
ture conditions. Bimetal disk is located in bottom of metal 
enclosure where it can follow closely temperature of any 
medium on or in which it is mounted. Atmosphere of inert 
gas can be sealed in. Differentials between opening and 
closing may be 15 deg F or more. With natural rubber 
mold, temperature settings may be factory set from —l0 
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... by any comparison and yardstick, PERMACEL TAPES 
have the qualities and stamina for everlasting 
protection and positive cohesion. Made of cotton cloth, 
crepe or flatback paper, acetate film or cloth, 
PERMACEL TAPES have instant fingertip 

stickiness, elasticity, great dielectric and tensile 
strength, great tear resistance, maximum adhesive 
firmness, excellent varnish penetration . . . they resist 


electrolytic corrosion, oils, moisture and acids, etc. 


WES... pERMACEL TAPES have what it takes 
to insulate, protect, tie and identify . . . and 


frequently at lower cost! 


Write to MITCHELL-RAND for free 
samples and descriptive data. 


A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH + INSULATING PAPERS 
PNA dL. eer: 8a ee ew Y.)2e)8. | 7 ome) 2010). 1) Mees inte) mee td wet el 1) LE 
et titty fell) So Mamaia ee Cay Wiel Oiseme et 3 4). CMC): 30) e440 ee U.P O td eee 2 ts 1a |) Ol AY 
ace araas TAPE « MICA PLATE, TAPE, PAPER, CLOTH, TUBING * FIBERGLAS BRAIDED SLEEVING » COTTON TAPES, WEBBINGS AND 
SLEEVINGS * IMPREGNATED VARNISH TUBING * INSULATING VARNISHES OF ALL TYPES - EXTRUDED PLASTIC TUBING 
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can old age 


“cripple your 


important drawings? 


Not if you put them on Arkwright 
Tracing Cloth. Arkwright Cloth is the best 
insurance you can get that your drawings 
will never become brittle or opaque with 
age — never get paper-frayed around the 
edges to spoil your work. 


Arkwright’s extra quality shows right 
from the start. You can re-ink clean, razor- 
sharp lines on Arkwright Tracing Cloth 
over the heaviest erasures without feath- 
ering or “blobbing”. And you can get 
clean, clear blueprints — if you need to — 
for years and years to come. 


All good reasons for you to remember: 
if a drawing is worth saving, put it on 
Arkwright Tracing Cloth. Write for sam- 
ples now to Arkwright Finishing Co., 
Industrial Trust Bldg., Providence, R. I. 


ARKWRIGHT 


AMERICA’S STANDARD FOR | 


to +130 F; with no mold or with silicone mold, settings 
may be as high as 400 F. ates * ratings are 30 volts, 10 
amp d-c; 125 volts, 10 amp a-c; 250 volts, 8 amp a-c. Ap- 
proximate overall body eden are: diam, 1% in.; depth, 
1% in, Typical mounting is by flat-surface clamp, air- 


mounting bracket, curved-surface bracket or flat-surface 
bracket. Spencer Thermostat Div., Metals & Controls Corp., 
110 Forest ae Attleboro, Mass. 

For further information circle No. 10 on Reader 


SNAP-ACTION SWITCH 


Two new standard model snap-action switches are de- 
signed for automatic equipment. No expensive molded parts 
are used. Over-cenfer coil spring construction permits range 
of actuating pressures by choice of spring element. Switches 
are mounted on phenolic panels; bracket and actuator mate- 
rials are brass; blades are phosphor bronze and contacts 
are of fine silver. Model 2000 has release force of 5.5 oz and 
requires operating force of 7.5 oz. Model 2001 has release 
force of 2.7 oz and requires operating force of 4 oz. Both 
are UL inspected. Ratings are 6 amp 125 volts a-c and 3 
amp 250 volts a-c. Special adaptations are available offering 
variations in contact size and materials, spring pressures, 


actuator shapes, mounting holes and multiple mountings on 
a single panel. Standard actuators are cam-following. These 
may be replaced with ratchet, plunger, or other types of 
actuator controls. Switches may be used in products such as 
vending machines, record changers, washing machines and 
controls. Cherry-Channer Corp., 1488 Skokie Blvd., High- 
land Park, Ill. 


For further information, circle No. 11 on Reader Inquiry Facility, page 203 


CIRCUIT RECLOSING RELAY 


Type HRR relay is a hermetically sealed protective de- 
vice which automatically tests continuity of a fault for 
given number of times at specific intervals. Should fault be 
cleared, control is restored to normal operating condition. If 
fault persists, control circuit is automatically locked out 
till fault is cleared manually. Consists essentially of motor 
driving a switch-operating mechanism that provides series 
of spaced impulses. From 2 to 8 reclosures are provided. 
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G-E ADJUSTABLE-SPEED DRIVE 


“SPOOLS” STRIP STEEL FASTER! 


“Packaged’’ Speed Variators boost winder output 
by eliminating time-consuming tension adjustments 


Without the proper drive on the winders, “spooling” 
chrome strip steel as it comes off an annealing line can be 
a difficult time-consuming operation. ‘Spool’ build-up 
will vary with the gage of the steel being processed. This 
affects tension on the strip as it is being wound, making it 
necessary to make many time-wasting manual adjustments. 

The Wallingford Steel Company overcame these diffi- 
culties recently when it installed seven G-E Speed Vari- 
ators on its annealing line. Today, the winders operate 
automatically after an initial setting. The speed variators 
handle all operating speeds from 5 to 80 feet per minute. 
And because each drive is “packaged’’, it is simple to 
operate one, two, three or all of the winders in the line 
simultaneously. 

The speed variator, one of G-E’s adjustable-speed 
family, is helping manufacturers in every field to increase 
production with improved quality control, saving scarce 
materials, cutting rejects, and increasing versatility of 
existing machinery. There’s a good chance that one or 
more of this versatile adjustable-speed drive family can 
do the same for you. Send the coupon below for complete 
details. General Electric Company, Schenectady 5, N. Y. 





Once the operator makes a speed setting, the winder, equipped with a 
G-E Speed Variator Drive, maintains that speed automatically and holds 


tension constant during roll build-up. 


a ee a a ee ee 
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Schenectady 5, N. Y. 


Please send me the bulletins checked: 
CJ for reference only 
for planning an immediate project 


NAME 


COMPANY. 
ADDRESS _ 
ey. 


__ STATE 
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This 26-page manual will help you 
decide. It shows you how to go about select- 
ing the right drive. The handy drive chart 
included is worth your detailed study. 
Bulletin GEA-5334. Check here..... 


General Electric Company, Section J 646-15 





WHICH DRIVES ARE BEST FOR YOU? Sag. =s.sct.sotetssceranza ts 


or 4:1 continuous; for intermittent operation 
from 6:1 to 20:1. Bulletin GEA-4883. Check 
eee ee er te ee ] 
THE SPEED VARIATOR—Speed ranges to 40:1 
—An adjustable-voltage d-c drive that uses a-c 
power. Speed ranges 8:1 to 40:1 and beyond. 


Bulletin GEA-5335. Check here.......... [] 


THY-MO-TROL*—Speed ranges to 100:1—The 
most accurate, most versatile, and fastest acting 
of all G-E adjustable-speed drives. Speed 
ranges of 100:1 or better. Bulletin GEA-5337. 
CONG) a iss Kies Sores ] 





ELECTRONIC SPEED VARIATOR—An electronically 
controlled version of the Speed Variator that offers 
most of the features of Thy-mo-trol for applications 
in the 15 to 60-hp range at moderate cost. Bulletin 
ee errr ere | 


acecesceaiaheis * Thy-mo-trol is the General Electric Company's registered trode- 


mark for its electronic motor-control system. 


> Aeadguarters for ELECTRICAL ADJUSTABLE-SPEED DRIVES 
L_—--——-GENERAL @@ ELECTRIC__.. 
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FOR YOUR PANEL 


A NOVEL and UNIQUE CIRCUIT INDICATOR 


DESIGNED FOR 
NE-51 NEON LAMP 
For 110 or 220 
volt circuits 
The required resistor 
is an integral part 
of this assembly 
—"‘built-in.” 
RUGGED 
DEPENDABLE 
LOW IN COST 


WILL YOU TRY A SAMPLE? 


Write on your company letterhead. We will act at once. 
No charge, of course. 


SEND FOR THE 192 PAGE HANDBOOK OF PILOT LIGHTS 
Among our thousands of Pilot Light Assemblies there is one 
which will fit your special conditions. Many are especially 
made and approved for military use. We pride ourselves 
on prompt deliveries—any quantity. 
ASK FOR OUR APPLICATION ENGINEERING SERVICE 
Foremost Manufacturer of Pilot Lights 
The DIAL LIGHT COMPANY 


of AMERICA 


900 BROADWAY, NEW YORK 3, N. Y. SPRING 7-1300 


No false contacts 
No chatter 
Quiet in operation 


Eliminates double 
contacting or 
breaking of circuit 


\ 
\ 


Durakool 


STEEL MERCURY TIMERS 


The steel-clad ‘'fixed time’ Durakool 
timer-relay operates in “sealed in” 
hydrogen under pressure, with mercury 
to mercury contacts. Timing is tamper- 
proof. Non-breakable and built for 
millions of contacts. Fixed time delays 
available from 1/6 to 20 seconds, 
either normally open or normally 
closed action. 


See Telephone Directory for Loca! Distributor Send for Bulletin 800 


or write 
Duretool, Inc. Elkhart, Indiene 
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When used in connection with a latch type electrically 
reset relay, duration of each impulse is from 40 to 5 sec 
and interval between pulses can range from 2 to 30 sec. 
Permissible operating conditions are: —65 to +160 F; 
15-g acceleration; vibration of 5 to 60 cps at %2 in.; salt 
spray exposure, 200 hr; inclination, +90 deg; humidity, 
100 per cent plus condensation; altitude, 50,000 ft. Motors 


are synchronous a-c, 110 or 220 volts; d-c, 6 or 28 volts, 
governed or ungoverned. Switches are rated at 5 amp for 
115 to 250 volts, at 50 to 400 cps; or at 2 amp for 28 volts 
d-c. Normal life is 25,000 operations at rated load. The 
R. W. Cramer Co., Inc., Centerbrook, Conn. 


ther information, circle No. 12 on Reader Inquiry Facility, page 203 


PRESSURE SWITCH 


This electric control unit incorporates an actuating dia- 
phragm and a rolling spring snap-action switch. Movement 
of the diaphragm is opposed by a spring which can be 
cam-adjusted to any one of three values of opposing force. 
Air pressure, admitted through “46 in. diam inlet tube above 
diaphragm is loading force on unit. Mean cam settings 


result in switch actuation at 8, 9 or 10. in. of water. Ad- 
justment is provided to vary these actuating pressures as 
a group, upward to 9, 10 or 1] in. water, downward to 7, 
8 or 9 in. water. Typical suggested use is to control water 
level in automatic washers. Overall height is 3% in.; 


length 434 in.; diaphragm case diameter is 3 in. Snap- 
action switch is of SPDT type, rated at 10 amp, 115 volts 
a-c. Acro Manufacturing Co., 2040 E. Main St., Columbus 
16, Ohio. 


For further information, circle No. 13 on Reader Inquiry Facility, page 203. 


DUAL POWER RHEOSTATS 


Improved model 245 (25 watts per section) and model 
241 (50 watts per section) are now available as dual units 
with single-hole mounting for simultaneous operation of 
independent circuits by means of one control. All-metal 
construction is used, with black anodized aluminum die-cast 
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AN INDUSTRY 
THAT SERVES 
INDUSTRIES 


NTT 
a 


Hundreds of standard Fanstee!l 
Selenium Rectifier Stacks are 
listed in Bulletin RDP-112C. 





oe... 


DEPENDABLE 


Fansteel 


a> ae ae 


RECTIFIERS meee et 1924 


RMELIIFIERS 


The mark “Fansteel” on the 
Selenium Rectifier you buy is a 
mark of dependability, based 
upon rectifier engineering and 
production experience extending 
back over a quarter of a century. 


Fansteel Selenium Rectifiers 
are quality rectifiers, intended 
to improve the quality of any 
product in which they are used. 
They are widely used in thou- 
sands of applications in indus- 
tries, railways and utilities. 


If direct current is required in 
your product, Fansteel consulta- 
tion service is available. Fansteel 
Metallurgical Corporation, 
North Chicago, Illinois, U.S.A. 


ASK FOR OUR BOOKLET 
Fansteel Selenium Rectifiers 
Engineering Information 
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POWDERMET PARTS 


PRECISION PARTS ARE DELIVERED READY 
FOR ASSEMBLY WITHOUT FURTHER PROCESSING! 


Gears, bearings, electronic components and small assembly 
parts are fabricated to your specifications and tolerances. You 
avoid troublesome raw material procurement problems, “4-5 
decrease the burden on over loaded equipment in Gm | / 
_ your own plant and reduce costs at the same { Hig 
time. Send for this free booklet today and see how a 
Ps 
POWDERED METAL PRODUCTS CORPORATION of. Sinica 
9335 West Belmont Avenue, Franklin Park, Illinois 


“Powdered Metal In Your Production Picture” J t 


will increase your output! 
*Trade Mark 


Send 


frame, metal winding core, stainless steel insulated shaft 
and copper-graphite brushes. Units are available up to 50,000 
ohms in 25-watt size, and up to 75,000 ohms in 50-watt size, 
all with +5 per cent accuracy. Linear and nonlinear wind- 


ing accuracy is +1 per cent. Both models can be custom- 
built for step windings, tapered cards, special gaps, shorting 
bars, detent mechanisms, non-turn locking devices and slot- 
ted shafts. DeJUR-Amsco Corp., Sec. EM, 4501 Northern 
Blvd., L.I.C. 1, N. Y. 


For further information, circle No. 14 on Reader Inquiry Facility, page 203. 


INTEGRAL-HP CAPACITOR MOTOR 


Tri-Clad line of single-phase capacitor motors has been 
extended to include totally enclosed fan-cooled construction. 
Starting capacitors and switch are mounted within frame, 
Available in ratings of 1, 1%, 2, 3, and 5 hp, line is also 
offered in explosion-proof and dust-explosion-proof con- 
struction for installation in hazardous locations. Typical 
applications are coal stokers, exhaust fans, grain elevators, 
and fuel pumps. Motors are of cast iron construction, have 


cast aluminum squirrel-cage rotors and are equipped with 
ball bearings. Except for 5-hp size, which operates on 2 
volts only, motors operate on 115 or 230-volt 60-cycle 
supply. General Electric Co., Apparatus Dept, Schenectady 
ee a 


For further information, circle No. 15 on Reader Inquiry Facility, page 203 


SEALED STAND-OFF CAPACITORS 


Hermetically sealed ceramic capacitors Styles 325 and 
326 are intended for by-passing particularly at VHF and 
UHF. Style 325 is for push-on clip mounting; style 326 
for threaded mounting. Post terminal- matches height of 
tube-socket terminals to keep lead length short. Capacitane 
values in mmf are: 10, 33, 47, 68, 82, 100, 680, 1000, 1500. 
Tolerances are +20 per cent or +80 —20 per cent. Max 
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Our customer wanted a one-quarter hp drive for a garbage 
disposer unit. No ordinary motor would do. The drive, to be 
acceptable, had to have high starting torque at low current 
... plenty of overload capacity to chew up bones that may be 
part of a disposer’s daily grind. 

J & H engineers tailored a motor to fit the job. Rated at 
one-quarter hp, it can actually deliver more than one-half hp 
in a pinch, without so much as blinking the house lights. 
It is dynamically balanced for smooth, quiet operation. A 
special mounting and custom painting make it an integral 
part of the disposer unit, when assembled. 

Solving unusual problems like this is the everyday job of 

tai, J & H creative engineers. Whether your motor requirements 
Jack & Heintz engineers custom-built this motor call for outstanding appearance or compactness, unusual 
as an integral part of our customer's garbage Z : 5 
disposer unit, shown in outline. Precision shaft quietness or high overload capacity, large or small quanti- 
details and mounting arrangement ensure ties—or any combination of these—just remember, 





& 





ue wi accurate assembly with the disposer parts. ask a eae ee 
: <a For information, write Jack & Heintz...Cleveland 1, Ohio. 
»nectady 


page 203 


Jacks Hertz 2, 





325 and we e as 
HF anf “ 0 
tyle = ; " a 

‘oht 0 goes all the way in engineering motor 
I tance modifications, including electrical character- E UIPMENT 

istics and mechanical features. Frames are 

00, 1500. even painted to match our customer's product, means electrical, hydraulic or mechanical devices \ designed to solve 
ont. Max as shown in the photograph above. unusual problems of developing power, controlling it, or using it. 
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power factors are: 0.002 at 1 mc up to 30 mmf; 0.001 at 
1 mec from 30 to 100 mmf; 0.025 at 1 ke and 5 volts a-c 
above 100 mmf. Rated voltage is 500 volts d-c. Temperature 
coefficient is —330 +500 ppm per deg C for 100 mmf and 
less; from 100 to 1500 mmf, capacitance change from value 
at 25 C is less than +10 or —35 per cent from —40 to 
+85 C. Style 325 has %-in. max diam, mounted-section 
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INTERLOCKING DEVICES 


ty RODALE 


Got a wire connection problem on indus- 
trial equipment? New TURN-TYTE Cord 
Connectors, Caps and Receptacles are 


ee 


ZZ 


aan 
lcdaadsctdte 


ULL 
A Lai 


diam of 0.187 in. Overall length is ge, with 0.544 in. pro 
your answer! truding. High-speed assembly is facilitated with standard 
push-on clip. Shell may be soldered into hole in chassis, 


YOU SAVE TIME Erie raped Corp., Erie, Pa. 


... Slight turn locks them TIGHT! For further rmation, circle No. 16 < 


TURN-TYTE 2-Wire Cord 
Connector Body. Two pieces 
of molded bakelite, with 
armored base and cord clamp. 
Bronze contacts mounted on 
brass terminals assure positive 
heat-free conductivity. Meta’ 
straps and armor coated t 
resist rust and corrosion. 
Available in 10-15 amps—Cord 
hole .500; O.D. 1%” (#2100) 
and 20 amps—Cord hole .625; 


page 203, 


n Reader Inquiry Fa 


SMALL LIMIT SWITCH 


Du.op switch is direct-acting unit with contact made at 
fixed point of plunger travel. Plunger acts directly on long 
contact spring. Each of contact blades is solid piece of met 
al directly riveted to terminals. Contact arrangement § 
SPDT spring-return and handles up to 20 amp at 125 volts 
a-c. Mounts on two holes of 0.144-in. diam, 1 in. apart 
O.D. 1%" (#2200.) Overall dimensions are 1'%g¢ in. long, 742 in. deep. No.8 

terminals with barriers are provided. General Control Co, 
a YOU SAVE MONEY 1200 Soldiers Field Rd., Boston 34. 

. they’re fully INTERCHANGE- For information, circle No. 17 on Reader Inquiry Facilit 
ABLE with other makes! 
TURN-TYTE 2-Wire Ar- 
mored Cap with cord clamp. 
Bakelite with brass blades 
and brass terminals. Available 
in 10-15 amps—Cord hole .500; 
O.D. 1%” (# 1206) and 20 amps 
—Cord hole .625; O.D. 1%” 
( #1226.) 


YOU SAVE TROUBLE 


. they're PRECISION-MADE— 
Underwriters’ Listed! 
TURN-TYTE 2-Wire Single 
Receptacle Bakelite. Accom- 
modates all polarized and non- 


further 


y, page 203 


LOW-EXPANSION CERAMICS 


Two new series of ceramic materials are able to perform 
satisfactorily despite extreme thermal shock. Two principal 
commercial types are with “zero” coefficient of thermal ex- 
pansion and with near-zero coefficient, either plus or minus. 
Chemically identified as lithium aluminosilicate compounds, 
the series ranges from oxide compositions equivalent to 
minerals eucryptite through petalite. Made from _ non- 


> 


Type Type 
A-2209 


Vv 


Discover the safety, economy and dependabil- 
ity of the new TURN-TYTE Interlocking Devices 
.. and you'll never settle for anything less. For 


polarized caps and standard 
single outlet plates. Available 
in 10-15 amps (#1020) and 20 
amps (# 1220.) 


Physical Properties 


Compressive strength, psi 
Impact strength, ft-lb/in.? 
Modulus of rupture, psi 
Moisture absorption, % 
Bulk density, gm/cc 


A- 2417 


60,800 
1.40 
8,000 
0.00 
2.34 


0.063 x 10 0.85 x 10* 


Coefficient of thermal expan- 
sion, 20 C to 500 C, 
in./in./deg C 

Thermal shock incurred 2300 F to cold 900 F to cold 
without t damage water water 


catalog and complete details, write Dept. EM-3 
Sold Only Through Leading Wholesalers 


Also Available! 
3-Wire, Polarized and Grounded 
Turn-Tyte Interlocking devices 
10-15 Amps and 20 Amps. 
IMMEDIATE DELIVERY! 


RODALE 


MANUFACTURING = ¢ | On 
Pek ae ER Aa EIEN 


‘Elec trical Properties Dry 


Power factor —% R 0.424 
Dielectric constant 5. 5.57 
Loss factor — % 0.0236 
Dielectric strength — volts/mil 450.0 


JAN 1-10, L grade L- L-3 
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CTURING 


Save time in designing 


ELECTRICAL HEATING ELEMENTS 


FOR IRONS... 


and 1001 other products! 


These days when you have so many problems to 
solve—and so little time to devote to them— 
why wrestle with jobs that are quickly done 
by experts? 

It’s no cinch to determine the proper heating 
element for every application. There are sheath 
metals, terminals, switches and mountings to 
worry about. Heat patterns, heat losses and 
allowable “heat up” time to calculate. To say 
nothing of voltages, wattages, thermostats and 
relays! That’s why we suggest you bring your 
problem to “heating headquarters”. 

We have a wealth of information on heating 
problems already in our files—information it 
might take you weeks or months or even years 
to develop on your own. That’s because we're 


ICE INDICATORS 


specialists at engineering and controlling elec- 
tric heat. Our men work at it every day... 
for many different manufacturers ... of many 
different products. 

Asa result, we’re uniquely qualified to help you. 
You'll find TK* Heating Units in everything from 
coffee makers to waffle bakers, clothes dryers to 
deep fat fryers, melting pots to molding presses. 

And in the current defense build-up, we’re 
proving again, as we proved in World War II, 
that we’re equally at home with heating elements 
for guns, gun directors, boat galleys and a host of 
other aircraft,marine and submarine applications. 

So, when you need fast answers, turn your 
electrical heating questions and your design and 
procurement problems over to us. You'll get 
prompt, “personalized” service—and you'll save 
time all along the line! *T. M. Reg. U. S. Pat. Off. 


TUTTLE and KIFT, INC. 
Ct ubtidiuy of Fowo Coyporddlion 


1823 N. MONITOR AVE. © CHICAGO 39, ILLINOIS 
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the Complete Transformer line 
that Meets Military Specifications 


If you require fully approved MIL-T-27 Transformers and Filter Reactors for 
prototype models, pilot runs or special applications, and need them in a hurry 
—call your electronic parts distributor for quick service on CHICAGO Hermeti- 
cally-Sealed units. Chances are he’ll have them in stock—and you'll save 
valuable time and effort. There’s a complete range of CHICAGO MIL-T-27 
Transformers available: Power, Bias, Filament, Filter, Audio. 

CHICAGO Hermetically-Sealed Transformers are the world’s toughest units, 
preferred by engineers for those rugged applications. These stock transformers 


may be incorporated in your equipment with full assurance that they meet 
complete MIL-T-27 specifications. 


SEND FOR “NEW EQUIPMENT’’ TRANSFORMER CATALOG 


Have the full details at your fingertips on CHICAGO'S New Equip- 
ment Line—covering all MIL-T-27 units as well as famous Sealed- 
in-Steel transformers engineered for every application and geared 
to today's circuit requirements. Write for your free copy of this 
important catalog today, or get it from your distributor. 


a 


DIVISIQN OF ESSEX WIRE CORPORATION 


TRADE MARK REG. 


restricted materials. Can be formed by 
pressing, extruding, casting and ramming, 
Parts may range from fraction of ounce 
to several pounds. Machining or grind- 
ing to precise tolerances is possible. Stup- 
alith can be subjected to 2000 F for 120 
days without change in characteristics, 
Applications include use in induction 
heating elements, wire-wound coil forms, 
thermostat core rods and electronic in- 
sulators. Stupakoff Ceramic & Manufac- 
turing Co., Latrobe, Pa. 

Circle No. 18, Reader Inquiry Facility, page 203 


CONTROL KNOBS 
Five basic sizes, six styles and two 
finishes are available in line of standard 
control knobs. Units are made of black 
injection-molded cellulose acetate buty- 
rate with anodized aluminum inserts 


and two plated hex socket set screws, 
Other colors and color combinations 
may be specified. Surface finishes are 
either mirror or matte. Styles are dial, 
crank, pointer and round. Latter two 
may be obtained with or without plain 
skirt. Body diameters are 45/64, 29/32, 
1%, 1% and 2% in. Raytheon Manufac- 
turing Co., Waltham 54, Mass. 


Circle No. 19, Reader Inquiry Facility, page 203. 


INTERVAL TIMERS 


Revised line of adjustable single-set 
timers is suited for permanent installa- 
tion or portable use. Portable plug-in 
models are rated at 6 amp or 15 amp. 
Installed type are rated at 20 or 30 
amp. Normally open SPST switch is 


timed and powered by self-starting sy 
chronous Telechron motor, operating 02 
110 to 125 volts, and 25, 50 or 60 cycles, 
or 220 volts, 50 or 60 cycles. Normally 
closed switch available on special ordet. 
Maximum time cycles are 1, 4, 12 or 4 
hr. Timers are enclosed in white or gray 
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By using Gramix parts, die-pressed of powdered metal 


mixtures, in place of machined parts in products, you 

can make three important savings — savings that are 
in eT q | becoming more vital with every day that passes. 

GRAMIX PARTS SAVE METAL. They are made with 


minimum scrap and waste . . . pound-for-pound more 
pieces can be produced from Gramix than can be 


obtained from solid or bar stock that is in tight supply 
today. 

iil a il = h 0 ll l S GRAMIX PARTS SAVE MAN-HOURS and machining 
time because, they are die-pressed to tolerances as 
close as .0005” . . . the machining time saved can 

i rit] be made available for defense weapon production. 


AND, GRAMIX PARTS SAVE MONEY because in 
quantity lots they can be produced at considerable less 
cost than identical machined parts. Then too, Gramix 
iil 0 il 3 parts are oil-impregnated for self-lubrication thus elim- 
inating the need for servicing. Add up the advantages 


and you'll see why it'll pay you to go to Gramix .. . 
the leader in the powdered metal field. Write us for 
the full story. 


with GRAMIX parts 
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Send co Youn copy Oh mates 


60 pages of 
valuable information 
describing the line 


of Honeywell 


NN 


Industrial Controls 


Tue xmnp of information you want, right at your 
finger tips . . . on pneumatic, electric and electronic 
non-indicating controls for temperature, pressure 
and humidity. 


Included are many types of switches and relays... 
temperature and pressure controllers . . . many types 
of valves . . . and scores of other inexpensive, accurate 
and dependable controls. 


Catalog No. 8304 is complete and factual . . . contains 
detailed specifications for all products, with complete 
supplementary price lists. It belongs in your files for 
ready reference . . . send for your copy today. 


Also ask to be put on the mailing list for Industrial 
Control News—a periodical publication devoted to 
new and unusual applications of automatic controls 
throughout industry. It is written by and for produc- 
tion and maintenance men. Articles are illustrated by 
drawings and photographs and graphically show how 
jobs can be made easier, costs reduced and operating 
efficiency increased. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., /ndustrial 
Division, 4466 Wayne Ave., Phila. 44, Pa. 





Honeywell 


“Brow Quetiaumedts- 












baked enamel cases measuring 4'4x3x3 
in. Weight is 2 lb, approximately. Snug 
fitting cover gives dust protection, 
Timing interval is set by turning indi- 
cator knob on marked dial. Features 
such as pilot lights, signal circuit, by- 
pass switch and extra receptacles may be 
obtained. The Tork Clock Co., Inc., 1 
Grove St., Mt. Vernon, N. Y. 

Circle No. 20, Reader Inquiry Facility, page 203, 


VIBRATION ISOLATORS 


Vibration isolators and mounting bases 
may now be had for severe shocks of 
arrested landings in aircraft carrier 
service and crash landings. These units 
are tested to meet the shock-test re- 
quirements of Specification AN-E-19, for 
equipment sizes listed in JAN-C-172A. 
Isolators cover load ranges between % 
lb and 40 Ib per unit mount, and are 


interchangeable with other isolators now 
in use. Available both in air-damped 
type and in All-Metl type. For loads 
greater than 50 lb, bases are of stainless 
steel instead of aluminum. The Barry 
Corp., 700 Pleasant St., Watertown 72, 
Mass. 

Circle No. 21, Reader Inquiry Facility, page 203. 


SUBMINIATURE METER 


Emico subminiature meter is d-c in- 
strument measuring 41/64 in. in face 
diam. Can be mounted in 9/16 in. diam 
hole. It is 13/16 in. long and requires 





about % in. clearance in back of panel. 
Meter is contained in steel case. Ranges 
are from 0-1 ma to 0-25 ma. Accuracy 
is 5 per cent of full scale. Developed 
for electronic and portable equipment 
where space is at premium. The Electro- 
Mechanical Instrument Co., 812 Chest- 
nut St., Perkasie, Pa. 

Circle No. 22, Reader Inquiry Facility, page 203. 


PLASTICS ROD 


High-strength plastics rod in fractional 
sizes is molded of Dynakon-F, a poly- 
ester-type resin. Tensile strength is 100,- 


ELECTRICAL MANUFACTURING 
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Case, case cover and vent plugs 
of this 100 amp. hr., three-cell bat- 

molded from Koppers Poly- 
styrene 81. Manufacturer: C & D 
Batteries, Inc., Conshohocken, Pa. 
Molder: Mack Molding Co., Inc., 
nm, Vermont. 











@ There are hundreds of power applications in the electrical 
field in which Koppers Polystyrene pays its way. It is being 
used successfully for battery cases, covers and vent plugs, 
for radio coils and transformer structures . . . wherever a 
high heat distortion point and dielectric strength are prime 
requirements. To these important characteristics may be 
added the advantages of dimensional stability and resistance 
to chemicals and moisture. 

And Koppers Polystyrene is easy to work with. Fewer 
weld lines, improved strain pattern, more uniform plasticiz- 
ing of material in cylinder, faster cycles resulting from setting 
at higher temperatures, more uniform cylinder feed .. . all 
are the result of the excellent molding characteristics of 
Koppers Polystyrene. 

Write for further information. As always, we want to 
work with you to obtain the best results from your use of 
Polystyrene . . . to solve your particular molding problems 
(with special attention to military end uses) . . . to design 
new products to be made from Koppers Polystyrene when 
the supply situation again becomes more normal. 





KOPPERS COMPANY, INC., Chemical Division, PITTSBURGH 19, PA. 
SALES OFFICES: NEW YORK + BOSTON - PHILADELPHIA 





Koppers Polystyrene has made Many Products Better and Many Better Products Possible. 
























battery. Made by 
Stokes Molded Prod- 
ucts, Inc., Subsidiary * 
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Battery Co. 
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000 psi; compressive strength is 70,000 
psi and flexural strength is 150,000 psi, 
Youngs modulus is 6 x 10%, Impact 
strength perpendicular to axis measures 
70 lb-ft Izod. Moisture absorption is 0.15 
per cent and specific gravity, 1.9. Arc 
resistance measured under ASTM D 495- 










Upa Tree? 


Not enough hours in your day? 
Here's a handy slide-chart to make 
your job simpler and save valuable 
time! This FREE chart instantly 
identifies A-N Nos. pertaining to 
stainless steel nuts, screws, bolts, 
rivets, cotter pins, washers; gives 
sizes, other data. Write for your 


FREE copy of Chart 51G TODAY! 

























42 is 120 sec; dielectric strength, under 
D-669-42T, 280 vpm. Power factor is 
2.5 per cent. Rods are resistant to acid 
and mild alkalies as well as to salts and 
most organic solvents. Salt-spray _resist- 
ance is excellent. Among possible appli- 
cations are stand-off insulators, tension 
rods, supports in chemical equipment and 
structural members in corrosive atmo- 
spheres. The Dynakon Corp., 5509 
Hough Ave., Cleveland 3. 
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MASKING DEVICES 


Self-adhesive pre-cut masks and gas- 
kets known as Quick-Masks are applied 
e | without moistening to areas requiring 

& E L E Cc T o> | — ape —— a —_ 
. »y hand, use of metal masks, and han 

te kind of peared outlining. Suitable for masking name 
ber and read data. ' plates, dials, gages, machined parts, 
holes, threads, engraved and embossed 
letters, plated and polished sections. Made 
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and shape required, and mounted on 
cards, several masks to a card, or indi- 
vidually with each mask having its own 
AN316 Hexogo" ev clow 3 Fit loss 3 Fit.t folded liner on adhesive side. W. H. 
oe ane Nuts, Fine Saeets oon 2 Fig Brady Co., 1602 E. Spring St., Chippewa 

pen a Screw : a Closs 2 Fiat FF-P-3860. Falls, Wis. 


AN345  Mochine Screw N Pins to Spec Circle No. 24, Reader Inquiry Facility page 203. 


AN 1 rrosvon Resisting 
38 Corros'0 
Amendment 2. 7“ Cc Type 302 
100° Flot Counter ) F Corrosion Resisting 


re coee AN.W-24, Grade G. Condes PENDANT CONTROL STATION 


nk Heod Rivets e 302 or Type 304 anne + vi 
a read Rivets \ A ‘TYPE TO tiead, Closs 2 F Bulletin 800T oiltight pendant push- 
button station is designed for portable 
control or suspension above machine. 
Available in sizes having from 3 to 10 
units, including the stop unit. Standard 
| stop unit is wobble stick in bottom of 
| enclosure but can be furnished as push- 
button in bottom or front of enclosure. 
Contact ratings are, for a-c, 6 amp, 
110 volts; 3 amp, 220 volts; 1.5 amp, 


Manufacturers of STAINLESS STEEL FASTENINGS 
ae 440 volts; 1.2 amp, 550 volts; for d-, 


CASTLETON.ON HUDSON. NEW YORK 2.2 amp, 115 volts; 1.1 amp, 230 volts; 
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VERY IMPORTANT PRODUCT 


you'll be glad to know! 


ELECTRO V-I 
CAPACITOR and 
COIL WINDING PAPERS 
for the electronic field 


The better you know the many qual- 
ities of this V.I.P. the more you will 
use it to do a superior insulating job. 


ELECTRO V-I offers this distinct advantage when used as coil and layer 
insulation . . . without impairing dielectric or mechanical strength, moisture or heat 
resistance, insulation bulk can be reduced. Note these qualities which are present in 
ELECTRO V-I papers— uniform in thickness, smooth, flexible, exceptional tearing 
resistance, high dielectric strength, and free 
from pin holes, conducting particles or harmful 
chemicals. 





YOU MAY BUY WITH 
CONFIDENCE WHEN YOU 
BUY 


ELECTRO 


ELECTRO V-1 papers are available 


in a wide range of thicknesses. For 
complete information write to Dept. E-1. 


TECHNICAL 
PRODUCTS 


Duplex-Cambric Slot 
Insulation 


Flexible Varnished 
Cambric and Tape 


Treated Asbestos Cloth 
and Paper 


Varnished Glass Cloth 





ELECTRO -TECHNICAL PRODUCTS 


DIVISION OF SUN CHEMICAL CORPORATION 
NUTLEY 10, NEW JERSEY 
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vith STAR-KIMBLE BRAKEMOTORS 


€ start-and-stop cycles are toughest, you'll find Star Brake- 
ors on the job, hour after hour, day after day! 


The extra-large braking area of Star-Kimble Brakemotors assures 
quick stopping, positive holding of the load—gives long service life 
with little maintenance. Small air gap between electromagnets and 
brake disc results in extremely fast release—allows motor to start 
smoothly, without friction drag. Other features: 


Brake discs mounted close to motor for low wear and strain on shaft 
and bearings. Magnets mounted away from motor for cool operation. 
Quick, simple adjustment of braking torque. Automatic re-set hand 
release—an exclusive, patented Star-Kimble feature. 


Remember . . . a Star-Kimble Brakemotor is a com- 
pact, integral unit—motor and brake built together 
to work together. Each Star-Kimble Brakemotor is 
designed for specific service requirements—by the 
company that pioneered disc brakemotors and has 
applied them successfully, for more than 25 years, 


Want to know how Star-Kimble 
Brakemotors work —what torque 
and motor ratings are available? 
Write for free Bulletin B-501-A. 


MOTOR DIVISION OF 
LE PRINTING PRESS & MANUFACTURING CO. 


206 Bloomfield Avenue Bloomfield, New Jersey 


0.4 amp, 550 volts. Approximate di. 
mensions are 2% in. wide, 2 23/32 in, 
deep and from 7% to 19 5/16 in. long, 
depending on number of units. Bushing 
at top of enclosure has % in. pipe tap 
on stations of 5 units or less, and 1 in, 
pipe tap with more than 5 units. AHen- 
Bradley Co., 1316 S. Second St., Mil- 
waukee 4, Wis. 
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IMPREGNATED BEARINGS 


Over 150 additional sizes of Bost- 
Bronz Oil-[mpregnated porous bronze 
bearings give comprehensive range of 
stock sizes in cylindrical flange bearings 
and thrust bearings, cored bar, solid bar 
and plate stock. Bearings are interchange- 


able with solid bronze bearings. Have an 
oil film to start on as well as to run on. 
There is no oil drip or waste and no open- 
ings for grit, lint or dirt. Oil holes or 
grooves are eliminated. Range of sizes 
permits simple press fits. Boston Gear 
Works, Inc., Hancock & Hayward Sts., 
N. Quincy, Mass. 


Circle No. 26, Reader Inquiry Facility, page 203 


ELECTRICAL TAPE 


New electrical tape is made with Koro- 
seal material. Adhesive is nontransferring 
and can be pressed onto dry surface in- 
numerable times without losing  sticki- 
ness. Tape sticks snugly and securely te 
itself and insulation around copper wire. 
It has dielectric strength of 8000 volts, 
waterproof and flameproof qualities, high 
abrasion resistance, and resistance to 
acids, oil, alkalies and corrosive salts. It 


stretches and conforms to irregular suf 
faces. Tape is packaged in 60 ft roll, is 
%4 in. wide, and 0.007 in. thick. The B. 
F. Goodrich Co., 450 S. Main St., Akron, 
Ohio. 


Circle No. 27, Reader Inquiry Facility page 203 


RESORCIN-PHENOL GLUE 


Resorcin-phenol adhesive which meets 
military specification MIL-A-379A, for 
merly JAN-A-397, is called Casophet 


ELECTRICAL MANUFACTURING 








USE OUR BOOKLETS... 








































ost- To help prospective die casting 
— purchasers, The New Jersey Zinc 
0 ’ . 
all ° e Company has prepared booklets giv- 
bar 
- ane Die Cagiin 
ASK FOR DESIGN HELP... 
The surest way to realize the full 
e an economies inherent in the die casting 
| process is early consultation with a 
pen- competent die casting engineer — ing up-to-date information on ZINC 
S OF . . 
cial before the design has advanced so Die Castings. These booklets cover 
Gear far that changes are impossible or alloys, design, machining, finishing 
Sts., impractical. Any die casting company and applications. We will be glad to 
a will be glad to have an engineer help send copies of any of these booklets 
“7 you in adapting the design of a part to you—or they or be obtained 
to its most economical production through any die casting company. 
by the die casting process. 
Koro- 
Tring 
oa SEE OUR EXHIBIT AT THE 
— METAL SHOW... 
va Each year The New Jersey Zinc 
‘high Company, on behalf of the die cast- 
* to ing industry, assembles a comprehen- 
Its. It 


sive exhibit of ZINC Die Castings 
at the National Metal Exposition. If 
you are planning to attend this year’s 
Exposition in Detroit — October 15 
to 19—be sure to visit with us in 
Booth A 162 (Building “A”). Here 
is your opportunity to see many 
examples of the best in die casting 
design and to learn—first hand — 
how to get the most for your ZINC 
Die Casting dollar! 





sut- 
rll, is VISIT BOOTH A 162 AT THE METAL SHOW . 
The B. ; 
Akron, 
The New Jersey Zinc Company, 160 Front St., New York 38, N. Y. LES FOR DIE CASTING ALLOYS 
yge 20 






The Research was done, the Alloys were developed, and most Die Castings are based on 





2 | [HORSE HEAD SPECIAL (ovsc~ dd) ZINC 
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STANDARD AND. 


etc. International Rectifier Corp., 6809 


HEAVY DUTY 


INVERTERS 


For Inverting D.C. to A.C. 


Specially Designed for operating A. C. Radios, Tele- 
vision Sets, Amplifiers, Address Systems, and Radio 
Test Equipment from D. C. Voltages in Vehi- 
cles, Ships, Trains, Planes and 

in D. C. Districts. 


“NEW DESIGNS 
ANEW MODELS Yew LITERATURE 


“A” Battery Eliminotor, DC-AC Inverters 
Auto Redio Vibrators 


See your jobber or write factory 


American Tevevision @ Ravio Co 


y ves ree 
y Producti Since 1951 





LT-68 and is modification of Casophen 
LT-67. Type LT-68 can be stored for a 
full year without sacrificing any of work- 
ing properties or quality of the bond. 
Glue contains less than 20 per cent of 
hard-to-get resorcin. Bond .is completely 
resistant to boiling water and outdoor 
exposure. Although LT-68 was designed 
as a Type II adhesive (for intermediate 
temperature setting), it also meets re- 
quirements for Type I (room temperature 
setting). The Borden Co., Chemical Div., 
350 Madison Ave., New York 17. 


Circle No. 28, Reader Inquiry Facility, page 203. | 





SELENIUM RECTIFIERS 


Line of hermetically sealed selenium 
rectifiers is assembled in half-wave cart- | 
ridges with current ratings from 300) 
microamp to 60 ma. Individual cartridges | 
accommodate up to 400 cell elements 
with d-c voltage ratings up to 8000 


volts per cartridge. By connection of 
cartridges in series, voltages up to 250,- | 
000 volts have been obtained. Assembly | 
resists outside atmosphere. Units are ca- | 
pable of standing 100-g acceleration and} 
can be operated in ambient temperatures 
up to 100 C. Outside diam varies from 
*%4¢ to 1% in., depending upon current 
rating. These rectifiers are designed for 
applications in airborne radar, guided 
missiles, bias supplies, solenoid power, 


S. Victoria Ave., Los Angeles 43. 
Circle No. 29, Reader Inquiry Facility, page 203. | 





FUSE EXTRACTOR POST 


Fuse extractor post for 3 A G fuses | 
minimizes behind-panel distance. Over- | 
all length of post is 14g in. Post is con- | 
structed of high-impact phenolics with | 


| 


SM aiieail 


ed 


wide threads. Leaf-spring tension lock in | 
the knob of the post minimizes voltage 
drop between knob contact and fuse. 
All-purpose terminals are used. Bottom 
contact is of knife-edge type. It is not | 
necessary to remove fuse in order to test. | 
Top of knob has hole for a test prod. 
Littelfuse Inc., 4761 N. Ravenswood, 
Chicago. 

Circle No. 30, Reader Inquiry Facility, page 203 


INSULATING TUBING 


Insulite XLT-175, a polyvinyl elec- 
trical insulating tubing for aircraft wir- 





ing, meets USAF Specification 12047-A. 
Specification calls for tubing with ex- 


The monstrous Joy Continuous Coal Miner 
“snakes” through the earth gathering 2 
tons of coal per minute. This production 
miracle is dependent on highest quality 
components. Not the least of these is the 
rugged 214 Ib. solenoid coil, shown below, 
which actuates the controls and is made 
from non-corrosive and inert materials to 
withstand the extreme voltage differentials, 
moisture, dampness, and acidity encountered 
in operation. 


When you need electrical coils, 
why not take advantage of 34 
years of experience, engineering 
competence, and modern produc- 
tion facilities. Coto coils are built 
for you, to your specifications. 


COTO-COIL CO <> 


COIL SPECIALISTS SINCE 1917 
65 PAVILION AVE 


PROVIDENCE 5, RL 
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TELITROL 
TV LIGHT CONTROL 
Showing 


HEINEMANN MAGNETIC CIRCUIT BREAKERS 


The above statement is typical of those made by users 
of HEINEMANN Magnetic CIRCUIT BREAKERS. These 
breakers cut off the current INSTANTLY on short circuit 
or dangerous overload but, where desired, are equipped with a magnetic- 
hydraulic Time Delay which permits passage of minor overload for a prede- ° 
termined length of time. 


They are FULLY MAGNETIC — they always carry full load, regardless of 
surrounding temperature conditions. They are NON-THERMAL — action de- 
pends on the electrical current itself, nothing else. Breakers can be designed 
to meet your individual requirements. Write for information. 


SEND FOR CATALOG. 
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Whether you need a tote box full of parts—or 
box cars full—we can produce them. We’ll take design- 
ing, tooling, and other chores off your hands, too. If you 
need parts with the excellent characteristics 


of Plaskon Alkyd, our fact-and-figure men are 
eager to talk with you. Just write, wire, or phone. 
Or if you prefer, our plane and pilot will speed you 
here for a time-saving chat about your parts problems. 


No obligation, of course. 


cellent low temperature characteristics, 


| resistance to corrosion, and high dielectric 


strength. It also stipulates that tubing 
shall not support fungus growth. Extrud- 
ers, Inc., 3232 W. El Segundo Blvd., 
Hawthorne, Calif. 
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CONTROL PUSHBUTTONS 
Class 9390 pushbuttons are designed 


| for aircraft service in control systems; 


may also be used as remote control units 
for magnetic relays, solenoids and mo- 
tors. Units do not arc under vibrations 
of up to 55 cps with total excursion of 
14g in. Acceleration of 10 g does not 
cause malfunctioning. Full rating of 15 
amp, inductive load, at 30 volts d-c is 
possible at 40,000 ft. Temperature may 
range from —65 to +160 F. Basic types 


G J 


are two-point, two-terminal and_three- 
point three-terminal, in variety of mount- 
ing arrangements. Two-point type have 
NO or NC contacts; three-point have NO 
contacts. Typical overall length is 11%» 
in.; body diam, 3% in. Weights range 
from 0.75 to 1.41 oz. Square D Coa., 
6060 Rivard St., Detroit 11. 


Circle No. 32, Reader Inquiry Facility, page 203. 


COPPER-STEEL WIRE 


Copperon electroplated wire has cop- 
per coating permanently bonded to low, 
medium or high carbon steel core wire 
for many applications including: power 
transmission, telephone and railway sig- 
nal lines; lightning rods; heavy duty 
appliance cords; home appliances; pigtail 
leads for capacitors and resistors. Rela- 
tively heavy cross-sections of initial prod- 
uct are cold drawn to required diameters 
without change in ratio of copper to steel 
or impairment of bond. Since steel is 
lighter than copper, wires provide about 
10 per cent more footage per pound than 
solid copper wires of same diameter. 
Available in practically any length and 
from % in. diam to finest wire gage sizes. 
Kenmore Metals Corp., 380 9th St. 
Jersey City 2, N. J. 

Circle No. 33, Reader Inquiry Facility, page 203 


PLASTICS SHEET 


Machining-grade glass-fiber reinforced 
plastics sheet, ASA, is said to have 
punching and machining qualities similar 
to brass while retaining other properties ~ 
characteristic of glass-polyester plastics. 
Sheet, available in %, %4¢, and % in. thick- 
nesses, has tensile strength of 11,900 psi, 
compressive strength of 14,300 psi and 
impact strength is 10.3 lb-ft Izod. Chem- 
ically resistant to acids, salts and mild * 


ELECTRICAL MANUFACTURING 
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“Kodapak” is a trade-mark 


Mts Kodapalkk Sheet 


CHOICE OF LEADING ee MANUFACTURERS 





Production-wise 





Has excellent mechanical 
properties, such as strength, 
stretch, and toughness; han- 
dles well under all practical 
production conditions. Koda- 
pak Sheet is, therefore, par- 
ticularly well suited for use 
on coil-winding machines. 
Two types currently available 
in limited quantities: Koda- 
pak I Sheet and Kodapak II 
Sheet. 


Performance-wise 


High dielectric protection. Espe- 
cially useful in low- or me- 
dium-frequency applications. 
Retains dielectric strength 
through continuous opera- 
tion over wide range of 
temperatures. 


High stability. Resists oxidation. 
Noncorrosive. Does not de- 
teriorate appreciably with 
heat, ultraviolet rays, or with 


age. 


High dimensional stability. When 
used as insulation, Kodapak 
Sheet “‘stays put,” assures a 
long-lasting finished product 
of maximum reliability. 


zs 
> 





For general information, write for free copy of folder, ““Kodapak Sheet For Elec- 
trical Uses.” For specific information concerning product, prices, and availability, 
write, describing problem or requesting that a technical representative call. 


Celiulose Products Division, EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


Sales Offices: Pacific Coast Distributor: Canadian Distributor: 
New York, Chicago, Wilson & Geo. Meyer & Co., San Francisco, Paper Sales Limited, 
nme Dallas Los Angeles, Portland, Seattle Toronto, Montreal 
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alkalies as well as most organic solvents, 
plastics has water absorption of only 0.39 
per cent. Electrical properties include 
dielectric strength of 325 vpm, arc re- 
sistance of 120 sec and power factor of 
4.24 per cent. Dielectric constant is 4.83 
and specific gravity is 1.38. The Dynakon 
Corp., 5509 Hough Ave., Cleveland 3. 
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SERVOSCOPE’ 


Test analyzer for use in de- 
velopment and PRODUCTION of 
SERVOMECHANISMS and 
PROCESS CONTROLS. Measures 
FREQUENCY RESPONSE, PHASE 
SHIFT 0.1 to 20 CYCLES SINE 
WAVE, SQUARE WAVE, MOD- 
ULATED CARRIER, 50 to 800 
CYCLES. 


SERVOBOARD 


A FLEXIBLE SET of PRECISION 


mechanical parts for quickly 


ARMORED CAP 


Armored attachment cap, catalog No. 
1120, has metal cord clamp and is molded 
of phenolics. Suitable for universal usage, 
cap has tow parallel blades that fit any 
standard outlet. It is also available with 
double-action spring blades that provide 


coupling motors, synchros, poten- 
tiometers to form assemblies of 
Servo systems, regulators, com- 


putors. 


SERVO CORPORATION 
OF AMERICA 


NEW HYUE PARK, N.Y. 


. tension grip required for special purposes, 
UL-listed, it is rated at 10 amp, 250 
volts and 15 amp, 125 volts. Cord hole 
diameter is 0.50 in. and OD is 1% in. 
Cap has brass blades and screws, and 
cord clamp and armor are coated to 
resist rust and corrosion. Rodale Manu- 
facturing Co., Inc., 6th & Minor Sts., 
Emmaus, Pa. 

Circle No. 35, Reader Inquiry Facility, page 203. 


DEPT. EM-10 


SPRING-RETAINER BALL BEARING 


Spring-retainer Micro ball bearing is 
in production. Formerly obtainable only 
in larger sizes, this new bearing has 
349 in. bore and %g@ in. OD, and is %z4 in. 
wide, in tolerances ABEC 5 and higher. 
A high percentage have breakaway torque 
falling in the range 0.0006 oz-in. under 
75-gm thrust load. Individual stainless 


TT aan 
AU NYA 


WASHERS 
.. + Competitively Priced 


Large volume production, the most advanced 
methods and facilities, plus more than 60 years 
of continuous experience in the manufacture of 


Washers, are factors that enable us to offer you 
top quality washers and stampings at competitive 
costs. Over 22,000 sets of dies for making 
Washers of every type (Standard and Special), 
from every type of material, for every purpose, 
in any finish, STAMPINGS of all descriptions; 
Blanking, Forming, Drawing. Submit your blue- 
prints and quantity requirements for estimates. 


WROUGHT WASHER 
MANUFACTURING CO. 


The World's Largest Producer of Washers 


2200 S. BAY ST., MILWAUKEE 7, WIS. 
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steel coil springs serve as separators. 
Rings and balls are of high-carbon 
chrome steel and stainless steel (AISI440). 
New Hampshire Ball Bearings, Inc. 
Peterborough, N. H. 
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CONTACT METAL 


New material for switch parts consists 


| of precious metal slugs brazed into strip 


base-metal stock and positioned to form 


| desired part. The precious-metal contact 


ELECTRICAL MANUFACTURING 
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CYCLOHM 


FRACTIONAL H.P. MOTORS 
CHOSEN BY 


PHILCO! 


FOR REVOLUTIONARY MICROWAVE RELAYS 


You Com trl2 a mnortor by te Company it exper 


EMC AND CYCLOHM 


FRACTIONAL H. P. MOTORS 
UNIVERSAL AND DIRECT CURRENT 1/1000 to 1/4 H. P. 
SHADED POLE 1/2000 to 1/15 H. P. INDUCTION TYPES 1/1400 to 1/5 H. P, 







































CYCLOHM 2900 MOTOR 
1/100 to 1/15 hp. 






It’s entirely possible that soon the familiar telephone pole and the millions 
of miles of telephone wires will disappear to be replaced by low 

cost, low maintenance microwave relay communication systems. 
Approximately 150,000 channel-miles of communication 

relays as well as several hundred miles of television relaying 
equipment have been supplied by Philco. 


Pioneer in microwave relay systems and the largest manufacturer of 
microwave equipment, Philco has chosen CYCLOHM motors 

for dependable power and low maintenance cost to help keep 

Philco microwave relays functioning smoothly. 


EMC Universal, Direct Current and Shaded Pole Motors and CYCLOHM 
Induction motors are currently being used by Philco and other 
leading manufacturers for more than 300 applications— 
cameras, communications equipment, sewing machines, 
vending machines, mixers, adding machines, portable power 
tools and scores of defense applications—aircraft 
instruments, jeeps, tanks, and others. Write today for our 
new catalog. Be sure to check with Howard on 

your fractional h. p. motor requirements. 


the 88h 


DEPT. EM7 > HOWARD INDUSTRIES, INC. + RACINE, WISCONSIN 
pivisions: MC evectaic motor corr, CEO cYCLOMM MOTOR CORP, 
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TINY MIKE 


High-Voltage Ceramic 
Capacitors 


TINY MIKE 


Miniature Disc 
Ceramic Capacitors 


Tiny Mike is an original 
Cornell-Dubilier engineering job, 
inside and out! Even the ceramic body 


is made by C-D, in the newest and most modern 
ceramic body plant in the world. Fired in electric kilns, 
and electronically controlled at every stage, these are 
the most uniform and dependable ceramics ever 
to be mass-produced. Write today for Engineering 
Bulletins. Dept. H-101, Cornell-Dubilier Electric Corp., 
South Plainfield, N. J. 


CORNELL-DUBILIER 
CAPACITORS 


PLANTS IN SOUTH PLAINFIELD. N. J.; NEW BEDFORD, WORCESTER, AND 
CAMBRIDGE, MASS.; PROVIDENCE, R. 1.; INDIANAPOLIS, IND.: FUQUAY 
SUBSIDIARY SPRINGS, N.C.; AND SUBSIDIARY, THE RADIART CORP., CLEVELAND, OHIO 


is used only where it is needed. It 1s 
hard and wear-resistant due to cold work- 


| ing. Material is particularly adapted to 


rotors in switches and small bridge con- 


_ tacts and to any formed part embodying 
| two or more contact pdints. D. E. Make- 


peace Co., Attleboro, Mass. 
Circle No. 37, Reader Inquiry Facility, page 203 


DOOR LATCH 


Door latch No. 31 is designed for appli- 
cation to sheet metal doors and panels. 
Latch consists of two plated parts which 
fit together through single hole drilled in 


“emer acad 


door panel. Installation is completed by 
twisting or flattening two prongs which 
join the handle and pawl; no rivets, bolts 
or welds are needed. Illustrated is hand- 


| operated model with protruding handle; 


flush screwdriver operated style is also 
available. Southco Div., South Chester 


| Corp., Finance. Bldg., Philadelphia 2. 
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RING PACKING 


Automatic ring packing called “Unee- 
pac” is molded packing in which each 
ring is complete self-contained unit. No 
follower or header rings are needed. Each 
ring centers itself on preceding ring. In 


| service each lip is always exposed to 


fluid pressure. Uneepac does not depend 
on gland pressure for sealing. Offered in 
varied compositions to suit different 
services—water, steam, oil, air, gas, vac- 
uum, etc. It is furnished in sets of end- 
less or split rings and is available for 
shafts of % in. diam and up. Johns- 
Manville Corp., 22 E. 40th St., New York 
16. 
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NYLON BEARING 
Bearing designated as Nylined uses FM 
10001 nylon as bearing material. Performs 
well under adverse lubricating conditions 


or with no lubricant at all. Is unaffected 
by most ordinary industrial chemicals and 
by temperatures up to 250 F. Tough 
glazed surface minimizes friction. Bear- 


ELECTRICAL MANUFACTURING 




























Again we roll out the “carpet” 
to our nation’s defenders 


1 THE SEYMOUR MFG. CO. 


y 
oh 
Its 





famous alloys 
a become ALLIES! 




















No 
ich he, 3 
In Here at Seymour it is again “open house” to the War Department! 
= Nickel Silver, Phosphor Bronze, Brass, Anodes, and other products Available For 
| in for which the name SEYMOUR has been famous in industry since National Defense: 
ent 1878, are now on top priority for use in guns, planes, trucks, ships 
My and a thousand other pieces of war equipment. SEYMOUR 
for In combat, enemies other than human must be reckoned with. These NICKEL SILVER 
ork are Rust, Corrosion, Wear, Fatigue. In Seymour Nickel Silver and MO 
Phosphor Bronze, such qualities as high corrosion resistance, ability SEYMOUR 
203 to undergo millions of flexures without failure, great strength and PHOSPHOR BRONZE 
resilience, become valiant “fighters” — helping not only to rout the SEYMOUR 
aggressors but also to protect our own soldiers. 
FM a NICKEL ANODES 
rms . é . ‘ 
ions Domestic orders are being taken and filled as rapidly as possible. & Bright Nickel 
To save time, please contact nearest Seymour Distributor. 
a THE SEYMOUR MANUFACTURING COMPANY, SEYMOUR, CONNECTICUT 
New York Office 
H. S. Samson, Mgr. DISTRIBUTORS (Mill Products) 
at Sn Y 
* pune ve WILLIAMS & COMPANY, INC. 
Tel. MUrray Hill 3.5490 HOE heist Court, Cicero 50, Ill 3231 Fredonia Ave., Cincinnati 19, Ohio 
Providence, s. 4, 647 W. Virginia St., Milwaukee 2, Wisc. 3700 Perkins Ave., Cleveland 14, Ohio 
Geo. M. Crawford 119 S. Emerson St., Indianapolis 19, Ind. 851 Williams Ave., Columbus 12, Ohio 
Box 418 736 Federal St., Davenport, lowa 901 Pennsylvania Ave., Pittsburgh 12, Pa. 
Providence 1, R. I. 1113 Beale St., South Bend 16, Ind. 650 Woodruff Ave., Toledo 2, Ohio 
Tel. SCituate 1-5705 Northwestern Bank Bldg., Minneapolis, Minn. 
iil SEYMOUR 
S and eS 
‘ough ‘ 
Bear- Nonferrous alloys since 1878 
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GEAR COUPLINGS 


eas Sier-Bath 


FLEXIBLE 


S1ZE 2'5 Standard Sier-Bath 
Gear Coupling connecting the 50 
HP motor with the main drive of a 
Type “D”’ 6-Spindle Bullard Mult- 
Au-Matic. This coupling may also 
be used on the 8-Spindle Mult- 
Au-Matic, connecting the 60 HP 
motor with the main drive. 


SIER-BATH GEAR COUPLINGS 
PROVIDE THESE ADVANTAGES: 


@ Cut Coupling Weight 50% 

@ Cut Coupling Size 40% 

@ Reduce Coupling Assembly Time 
@ Reduce Uncoupling Time 

@ Lessen Strain on Shafts, Bearings 
@ Reduce Coupling Parts Problems 


@ Increase Safety 


. ++... Used On This 


BULLARD 


$4  MULT-AU-MATIC 


aT peal eer eee dL Sier- ITH, 


_ GEAR COUPLINGS 


ASSEMBLED, UNCOUPLED in seconds! 


ONLY 7 PARTS®: ie. j 


192 


3/5 USUAL SIZE 
1/2 USUAL WEIGHT 


Sier-Bath Gear Coup- 
ling compared with 
two major conven- 
tional types of same 
shaft size, HP rating. 


Also Manufacturers of Precision Gears 
and Screw and Gearex Rotary Pumps. 


ORE and more well-known manu- 
facturers are modernizing their 
direct drives with the revolutionary 
Sier-Bath Gear Couplings. Light, com- 
pact, stream-lined—these new coup- 
lings eliminate bolts, nuts, grids, discs 
—reduce the gear coupling principle to 
its simplest, most efficient form. They 
provide plenty of flexibility, transmit 
the whole load from hub to hub by 
means of a powerful, one-piece smooth 
sleeve. No bolts to shear, seize or cor- 
rode . . . faster alignment checks. . . 
less maintenance . . . longer life. 


WRITE FOR BULLETIN—gives installa- 
tion photos, cost-cutting advantages, 
plan drawings, specs for standard, 
vertical, mill motor and floating shaft 
types—sizes from 7% to 6, HP 4 to 550. 
(Special sizes and types on request.) 


Founded 1905S Member A.G.M.A. 


BY Jeti 


GEAR and Ural a aad ra 


9244: HUDSON BLVD., NORTH BERGEN, N. J. 


ing consists of outer sleeve of inexpen- 
sive metal and relatively thin lining of 
nylon bearing material. Nylon liner is 
retained in outer sleeve in manner which 
permits it to expand and contract circum- 
ferentially. Liner is provided with narrow 
slot which interrupts circumference, 
Where lubricants can be used, one or 
more annular grooves are provided on in- 
side of outer sleeve to form storage wells 
for grease or other lubricants, distributed 
through compensation gap. Bearings can 
be furnished in plain sleeve type or flange 
type. When substantial thrust loads must 
be carried in addition to radial loads, 
unit may be modified to provide separate 
surface of nylon bearing material to take 
thrust. Bearings can be furnished on 
custom basis. Thomson Industries, Inc., 
1029 Plandome Rd., Manhasset, N. Y. 
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METERING PUMPS 
Stainless-steel metering pumps are 
available with two types of variable speed 
driving units and various fixed speed 
transmissions. Type VQDC-5520-EM 
equipped with variable speed transmis- 


sions, has water output range from 0 
to 25 cu cm per sec. These units are 
equipped with %-hp, 115-volt, 60-cycle 
motors. Micrometer speed regulators are 
adjustable while running. Type VQDC- 
132-W is equipped with governor-con- 
trolled variable speed motors, adjustable 
while running. Normal output capacities 
range from 0.4 to 30 cc per sec, and are 
powered with 14; hp, 60-cycle 115-volt 
universal motors. Mechanical Products 
Corp., 168 N. Ogden Ave., Chicago 7. 
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BRANCHING NETWORKS 


Series 1130 branching networks may 
be used as laboratory standards of fixed 
attenuation. Multiple input and output 


has 


networks are also used to equalize incom- 
ing signal levels in multichannel mixers 
and similar broadcast equipment, and to 


ELECTRICAL MANUFACTURING 





VARTEA 


OAL LL, ey ZZ a a 
VARNISHED FIBERGLAS 


VARTEX FIBERGLAS Insulation 

has proven its excellent physical and 
electrical properties on bus bars 

and in motor slots operating at’ high 
temperature. Vartex insulation has high 
dielectric strength, is not affected by acids, 
oils or moisture. It is used effectively 

as sheet insulation in transformers, 


coils and generators. 


Complete test data available on request 


Agent in all-principle cities 


NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT © WOODBRIDGE, N. J. 


Varnished Cambric Cloth Silicone Varnished Fiberglas 
Varnished Cambric Tapes Silicone Rubber Fiberglas 

Varnished Duck Silicone Varnish & Rubber Asbestos 
Varnished Fiberglas Synthetic Resin Extruded Tubing 
Varnished Silk Makers of Synthetic Resinous Tapes 

Varnished Silk Substitute these other Polyethylene, Sheets & Tapes 

Cable Wrapping Tapes quality products “Varslot’” Combination Slot Insulation 
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Worm-Helical Type 


Worm Gear Type 


ct et eg 1 


When speed reduction requirements are within the fractional 


through 85 hp range, there is no selection problem for the 
design, consulting or plant engineer. 


He knows that Winsmith can meet his specifications precisely 
with the world’s most complete line within this category. And 
even more important, he knows that recommendations from 
Winsmith’s engineering representatives can always be counted 
on to be practical and unbiased. That’s only natural with so 
large a variety of standard units to choose from, 


As one-of-a-kind replacements in the plant, or in quantities 
to serve as Components on new machines, standard Winsmith 
Speed Reducers are a certain solution where ratings must be 
within the range of: 1/10 to 85 hp, 1.1: 1 to 50,000 : 1 ratio 
and 32 to 113,000 in. Ibs. max. output torque. 


5() Fully descriptive literature, which 
as includes suggestions for simplify- 
ing and expediting selection, will 
be mailed at your request. 


MBER 
ve 


combine two or more incoming lines 
into a single outgoing line, or to divide 
one incoming line into two or more out- 
going lines. They may be obtained in 
either balanced “H” or unbalanced “T” 
circuits. Resistors are wire-wound with 
accuracy of +2 per cent. Maximum level] 
of these pads is +24 vu. A maximum 
number of 10 inputs or outputs is avail- 
able. Almost any standard impedance or 
loss may be obtained upon request. Fre- 
quency range, from 0 to 50 ke for most 
values, can be extended if necessary. 
The Daven Co., 191 Central Ave., New- 
ark, N. J. 
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SPRING COILER 


Spring Coiler makes torsion, compres- 
sion, extension and tapered springs coiled 
either right or left hand with no changing 
of arbors. Handles wire stock from 0.005 


to 0.125 in. Springs are made with or 
without initial tension, with open or 
closed ends. Prototype springs can be 
made in matter of minutes. Raising or 
lowering of the coiling point by an ad- 
justable knobbed screw causes outside 
diameter of spring to be increased or de- 
creased. Thus while spring is being made 
outside diameter can be changed. Ma- 
chine comes complete with 3 wire guides, 
3 wire feed rolls, and 2 coiling points. 
Perkins Machine and Gear Co., Circuit 
Ave., W. Springfield, Mass. 
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PHOSPHATE PAINT BASE 


Anchorite 100, a new phosphate com- 
pound for pre-painting metallic parts, 
meets requirements for Class C (Type 
II) finish in the U.S. Army Specification 
No. 57-O-20. It also meets the armed 
services specification JAN-C-490, Grade 
1. Phosphatizing action changes surface 
of steel, iron, zinc and cadmium parts 
into an inert phosphate compound which 
is resistant to corrosion and provides 
base for organic coatings. Application 1s 
by immersion or spray. Although Anchor- 
ite 100 has largest volume application 
for ferrous parts, it is also suitable for 
zinc, galvanized iron, and cadmium. Oc 
tagon Process, Inc., 15 Bank St., Staten 
Island 1, N. Y. 
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CONVEYOR CHAIN 


Rex Flextop, a flat-top conveyor which 
flexes in two planes, horizontally and vet 
tically, and can curve around corners 


ELECTRICAL MANUFACTURING 
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What’s U.S. Rubber 
doing, to reduce 
streetcar upkeep? 


PRODUCT OF 


UNITED STATES 
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Mounted on the wheels of each 
truck, these rubber fenders pro- 
tect electrical equipment from 
mud, oil, water and grease. 


They require no 


THE RUBBER FENDERS do not rust or 
corrode, and they require no periodic 
tightening. They make no sound. 


ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


servicing! 


Eouirrinc streetcars with noiseless, 
rustproof U.S. Rubber fenders has 
saved one railway company over 
$10,000 annually in maintenance 
costs. This is one more instance of 
how “U.S.” experts make engineered 
rubber take on new duties and bring 
about new savings, new efficiency. You 
may be surprised at the many ways in 
which “U.S.” engineered rubber prod- 
ucts can help your own particular 
business or product. 





LAYERS OF NEOPRENE, reinforced with 
rugged fabric, resist gasoline and oil. 
The undersurface has ribbed design for 
extra strength. 


RUBBER COMPANY 















kenyon 
TRANSFORMERS 


For all 


ARMY 


NAVY 
SPECIFICATIONS 


& 


There’s a Kenyon quality 
transformer to meet al- 
most any standard or spe- 
cial application. 


RADAR 
BROADCAST 
JAN APPLICATIONS 
ATOMIC ENERGY 
EQUIPMENT 
SPECIAL MACHINERY 
AUTOMATIC CONTROLS 
EXPERIMENTAL 
LABORATORIES 


For full details—Contact 
Kenyon today 


kenyvon 


Transformer Co., Inc. 
840 Barry St. 


New York 59, N. Y. 


| with a radius of as little as 6 in., is de- | 


signed primarily for tip-free conveying | 
of bottles, jars, packages or small parts. 
It eliminates transfer points in conveyor 
system, doing away with danger of trans- 
fer damage. Conveyor can be driven | 
from one power source, eliminating need | 
for transmission parts at transfer points. | 
Carbon or stainless steel crescent-shaped | 





top plates are mounted on links con- 
nected by universal joint. Top plates are 
induction-welded to links. Chain oper- 
ates over special cut-tooth sprockets 
around horizontal idler disks of 14-in. 
diam. Chain Belt Co., 1600 W. Bruce 
St., Milwaukee 4, Wis. 
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TEST PROD ADAPTER 


Klipzon Type L test prod adaptor is 
designed for use with standard RTMA 
test points or phonograph-needle type so 
that any point in miniaturized or other 
compact electronic circuits may be con- 
veniently contacted by prod. It provides 
slender insulated self-holding point which 
permits measurements with both hands 
free for circuit adjustment, soldering or 
other work. Adaptors are about 3 in. long 
and are available in red or black colora- 


tion. Clip onto wires ranging from the 
finest to No. 12 gage. Prod points are 
made of nonmagnetic alloy steel and are 
needle sharp for easy piercing of insula- 
tion, protective coatings and fungus. 
Adaptors are easily slipped onto standard 
test prods. United Technical Labora- 
tories, Morristown, N. J. 
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COPYING MACHINE 


Model 20 Copyflex machine is suitable 
for medium volume production of prints 
from tracings, engineering drawings, and 
other large sized technical originals. 
Machine gives 46-in. printing width with 
exposure speeds up to 95 in. per min. 
Only connection to 60-cycle, 115-volt 
line is required. Also available are 25 and 
50-cycle units. Copies on sensitized paper, 
acetates, films and cloth are handled 


This represents the actual 
size of the housing which 
totally encloses the Ulanet 


Wt 
THERMOSTAT 


MODEL 13 


Measure it! 


Only 1” L x 5/16” W x 1/4” H 


* And into this tiny space a com- 
plete three-element thermostat is 
housed. Severe temperature changes 
can’t strain the bimetal (principal 
cause of calibration changes) because 
of the special strain relief construc- 
tion. Precision calibration is effected 
by extra fine threaded adjustment 
screw. Electrolytic silver contacts are 
used, too. Temperature ranges up to 
400°F. are available. 


Here’s the mechanically rugged 
unit you should investigate for posi- 
tive control. Ulanet engineers will be 
glad to help you if you state the 
application you have in mind. 

MODEL 13 


GEORGE ULANET 
COMPANY 


418 MARKET STREET 


NEWARK 5, NEW JERSEY 


If your problem is Heat Control 
your solution is Ulanet— 


Precision Thermostats & Thermal Timers 


Exclusively Since 1931 


ELECTRIC HEAT CONTROL 
ENGINEERS 


ELECTRICAL MANUFACTURING 
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BECAUSE... every number represents a plus-value 
reason why Taylor Full-Line Service will help you solve your 
Tem TeRSie Molo me Mila eee Le od 
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d 
2 vulcanized fibre—high in dielectric you find ways and means to make your 
‘e strength, exceptionally tough, light in > product or part better. 
h weight, easily machined, attractive in ¢ : ai a eal 
— appearance, and available in sheets, CoEete anne ee ee 
rods, strips and coils. engineering sales office near your plant. 
13 J ; 
“4 6 eames sti a6 geades tn ghenal unusually high standards of control 
a | fa fibre and glass melamine and silicone 6 in manufacturing, from raw material to 
; . laminates, made to meet specific electri- finished product. 
| cal, physical and chemical requirements. @) aresearch laboratory continually search- 
| 6 special combination laminates of phenol €» ing for improved methods to offer you 
| @.) fibre and other materials that offer a better Taylor products. 
combination advantage of both. o> a West Coast plant to provide faster dis- 


aA a complete fabricating service— equipped @F tribution—better service. 


u¢ to turn out precision made parts on time, a personalized policy of doing business 





a ready for your production line. Ef \\ with our customers that identifies the 
RSEY @) » an engineering service available to help <. Client’s welfare with our own. 
aos 
yl 
[imers 


These are but a few of the many 











advantages offered by Taylor 






Full-Line Service. There are others 






TAYLOR FIBRE CO. 


NORRISTOWN, PENNSYLVANIA 





—too many to mention here, but 


1 
| 
| 
| 
I 
| 
treated in detail in the fact-filled | 
I 
| 
| 
! 
J 












LA VERNE, CALIFORNIA 


OFFICES IN PRINCIPAL CITIES 


62-page Taylor Catalog.It’s yours for 





the asking. May we send you 
a copy? Ask for Catalog EM10. 
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PUNCH-PACKING 


subminiature aircraft type 


NORTH RELAYS - 


1,000 GS ACCELERATION tests along its main 
axis, and 100 Gs lateral, have proved the stability 
of this North HG Subminiature Relay. Designed as 
an aircraft relay, it operates on 50 ma. in less than 
5 milli-seconds, delivering 25 gramms contact force. 
Snap sealed in metal closure .4” x 1.98” over-all. 
Mounts through panel with lock-nut. Coded leads. 





THE SMALLEST of ali relays with compa- 
rable power is this ”” cube with sealed case. 
Operates normally under 50 Gs acceleration 
and vibration at .06” up to 60 C.P.S. Better 
than 25 gramms force on double-pole double- 
throw contacts. Other combinations avail- 
able. Bolts to panel with terminals through 
to back. 
HERMETICALLY SEALED 


PHG Type 


SUPER-SENSITIVE values of 
this compact relay make it ideal 
where current specifications are 
close. Closing current 2.0 to 2.3 
ma. release on .£8 to 1.0 ma. 
Operates normally under 50 Gs 
acceleration and vibration at 
.06” up to 60 C.P.S. Better than 
25 gramms force on double-pole 
double-throw contacts. Over-all 
1” x 1” x 134”. Bolts to panel 
with terminals through to back. 


HERMETICALLY SEALED 


PHGS Type 


THE NORTH ELECTRIC 
MANUFACTURING COMPANY! 


1432M South Market Street, Galion, Ohio. 


Ask for the new North Catalog of industrial, 
telephone and aircraft type relays. 


safely under ordinary illumination. Dark 
rooms, developing trays, etc., are un- 
necessary. Copies are processed by ma- 
chine and stacked ready for use. Charles 
Bruning Co., Inc., 102 Reade St., New 
York 13. 
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Laboratory and 
Engineering 
Equipment 


To obtain additional information on items 
reviewed below, the Reader Inquiry Fa- 
cility with postpaid return cards is pro- 
vided on page 203, where titles and key 
numbers are repeated for convenience. 
Fill out card, circle numbers desired 
and mail. 


NOISE, FIELD METER 


Model NF-105 noise and field inten- 
sity meter covers frequency range from 
20 to 400 mc. Two plug-in heads house 
r-f and i-f circuits. Tuning is accom- 
plished with single tuning control. Oper- 
ates on 115 volts, 50 to 400 cycles. Unit 
is voltage-regulated for operation from 
100 to 130 volts a-c. Band width is 70 
ke from 20 to 200 mc and 200 ke from 


200 to 400 mc. Voltage range as two- 
terminal voltmeter is 1 to 100,000 micro- 
volts for carrier intensity measurements 
and 1/bandwidth to 100,000/bandwidth 
microvolts for noise measurements. Volt- 
age standing wave ratio is below 1.2. 
Calibrating voltage is injected at antenna 
or pickup device. Calibrating standards 
are spot-frequency sine wave generator 
and broadband impulse generator. Lat- 
ter, whose output can be made available 
externally, produces 0.0005-microse¢ 
pulses. Pulse spectrum is flat to 1000 me 
within +% db. Pulse amplitude and re 
petition rate are variable. Empire De 
vices, Inc., 38-25 Bell Blvd., Bayside, 
N.Y. 

Circle No. 48, Reader Inquiry Facility, page 203 


DECADE RESISTORS 


Type 1432 resistance units have basic 
accuracy of +0.05 per cent, better by 
factor of two than predecessor type. Det 
ade consists of Type 510 resistance units 
mounted on aluminum panel and ef 
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Yor the Best .. Call Cleveland. 





-CLEVELITE 


is used in Federal Selenium Rectifiers to insulate the live elec- 
trical parts of the rectifier from the central eyelet upon which 
the rectifier is mounted. 


Federal Telephone and Radio Corporation is known as 
America’s oldest and largest manufacturer of Selenium 
Rectifiers. 

CLEVELITE and COSMALITE* high quality . . . low 


cost Phenolic Tubing is the first choice of the Radio Cnn-cikdhintactiadiaies 
and Television Industries. Diameters Ye inch to 8 inches. 











Low Moisture Absorption . . . Dimensional Stability eae ee 
. High Dielectric Strength . . . Low Loss... Colors: Natural and Black. 
Great Physical Strength . . . Good Machineability FREE SAMPLE made to your exact 

Why Pay More? specifications gladly furnished. 


*® Trade Marks 


Ye CLEVELAND CONTAINER = 


6201 BARBERTON AVE. CLEVELAND 2, OHIO 8 


PLANTS AND SALES OFFICES at Plymouth, Wisc, Chicago, Detroit, Ogdensburg, N.Y., Jamesburg, N. J. 
ABRASIVE DIVISION at Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Canada, Lid. Prescott, Ontario 





* 






Your inquiry will receive REPRESENTATIVES 






. ° . NEW YORK AREA R&T. MURRAY, 604 CENTRAL AVE, EAST ORANGE, N. J. 
immediate attention. 
NEW ENGLAND 8. S. PETTIGREW & CO. 10 N. MAIN ST., WEST HARTFORD, CONN. i; 
CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE. CHICAGO 4 
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cased in aluminum cabinet. Separate 
binding post for case connection is pro- 


hd TET ae 71 | 4 ack Y sbi — vided. Ohms per step are 0.1, 1.0, 10, 


100, 1000, 10,000 and 100,000. Units 
may have 3, 4 or 5 dials. Residual re- 


A talk Peerless | sistance is 0.002 to 0.003 ohm per dial 
at d-c; 0.04 ohm at 1 mc. Zero-setting 
inductance is 0.1 microhenry per dial, 


PEERLESS S-240-0 


all tests demonstrate 


PEERLESS 


1 superiority Square Wave 
| 


Comparative square wave tests on trans- 
Competitor Ne. 1 formers shown all over the country have demonstrated Peerless 


Ma superiority...Now Peerless emphasizes another very important 
A's property of transformers as shown by the “exciting current test.” 

a) An output transformers ability to deliver plenty of clean, low-frequency | Temperature coefficient of resistance is 
Competitor No. 2 power (the goal of every music lover) is inversely proportional to the less than 0,002 per cent per deg C. Ac- 


amplitude and distortion of its exciting current. ouneey of 1-ohm dial is +0.15 per cent, 
a : of 0.1 ohm dial +0.5 per cent. General 
ml PEERLESS superior low-frequency power handling capacity is illustrated Radio Co., 275 Massachusetts Ave., Cam- 


in these comparative oscillograms. bridge 39, Mass. 


Write for complete data. Circle No. 49, Reader Inquiry Facility, page 203 


PEERLE $$ HAND TACHOMETER 


eateteelh @eadustes New version of Dr. Horn’s centrifugal 
a | hand tachometer is basically same as 
! 


Competitor No. 3 





9356 Santa Monica Bivd | one offered before German production 
Beverly Hills, Calif was discontinued during war. Six ranges 


161 Sixth Avenue | are provided in the one instrument, cov- 
Competitor No. 4 New York 13, N.Y. 


ering from 25 to 30,000 rpm. Scale var- 





rapidly duplicated with giact© 
cainpmes" HYDRA-POWER BENDER 


At last—a PRODUCTION BENDER that | cise of case is 34%x9x6'% in. Weight of 
“BENDS THEM ALL” — tubing — angle — Size of case is 3%x2x6% in. Weight o 


ies from 1 to 200 rpm per division. Pro- 
tection is provided against overspeeding. 


duamtin~diemlens—-meubling-ateie wocde— instrument is %4 lb; with accessories, 1%4 
bus bars—and of course, all types of solid ma- Ib. Operates in any position. James G. 
terials. U-Bolts and Eye-Bolts are just two ex- Biddle Co., 1316 Arch St., Philadelphia 7. 
amples of the shapes that can be rapidly pro- Circle No. 50, Reader Inquiry Facility, page 203 
duced in one operation with this hydraulic 

power bender. 


The DI-ACRO HYDRA-POWER BENDER DE GBETRONIC VOLTMETES 

can be easily set up in your own plant for a Model 200 vacuum tube Electrometer 
pos a of forming operations, or it can | jis self-contained d-c voltmeter which 
be delivered completely tooled for speedy pro- | has two ranges, 2 volts and 20 volts full 
duction of a specialized part. Investigate this scale, and an input grid drift current 


universal machine before you buy any “single aan - 10-18 
seuid” Header. | of less than 5 x 10-14 and 5 x 10-13 amp 


for the respective scales. Input resistance 


Sead per 40-PAGE “DIE-LESS DUPLICATING” CATALOG | is greater than 1014 ohms, and the capaci- 


| tance is approximately 6 mmf. Unit has 
giving full information on all DI-ACRO Benders, Brakes, Shears, eek PP y 


input terminals: HI, LO and 
eae asta Punches—also our offer of free DI-ACRO | ‘Gommd: teen ech ecmseeaal 


to the low side of circuit, but because 
DI-ACRO is pronounced “DIE-ACK-RO” of one-megohm protective resistor in high 


. j : i i f 
[: aah, Ta | Sibee seane io seas oa 


’s3 input terminals connected together, there 
owe 309 8th Avenue, Lake City, Minnesota , ' is less than 0.002 volts per hr drift on 
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SIMPLE or 


Special Rome Synthinol® 901 


HOOK-UP WIRE—8 MIL WALL 





Underwriters’ approved for 
105° with no assigned voltage 


Look to. 


X 





COMPLEX... 





Special 136 


CONDUCTOR 





ROME SYNTHINOL 
INSULATED CABLE 


ome 





for your special cable requirements 


COMMERCIAL TYPE HOOK-UP WIRES 






ROME CABLE CORPORATION 
Dept. EM-10, Rome, N. Y. 


Please send me information on Electronic Wiring 


Rome manufactures commercial type hook-up wires with 


novia 


three standard insulations. 


ROME HI-TEMP—a rubber insulation with exceptionally 
high resistance to heat and moisture. Underwriters’ ap- 
proved for 75° C. 
ROME SYNTHINOL—a polyvinyl chloride thermoplastic 
compound, highly resistant to acids, oils, alkalies, mois- 
ture and flame. Underwriters’ approved for 80° C. 
ROME SYNTHINOL 901-offers all the advantages of Rome 
Synthinol plus higher resistance to heat deformation, 
baking embrittlement, shrinkage and cracking; also im- 
proved solderability. Underwriters’ approved for 105° C. 
Available in sizes 24 AWG to 16 AWG for 300 and 600 
volt ratings (Rome Synthinol sizes 18 AWG to 14 AWG for 
1000 volts), plain or with outer covering. 


MILITARY TYPE HOOK-UP WIRES 


Rome Cable is an approved manufacturer of military types 
SRIR, SRHV and WL, complying with Army-Navy Joint 
Specification JAN-C-76, as well as shipboard types SRI 
and SRIB conforming to Specification MIL-C915. Insulated 
with Rome Synthinol, these wires are manufactured in a 
complete range of specification sizes. 
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ROME ra 


Ce had 


Designing and manufacturing special wires 
and cables to meet the most exacting require- 
ments of electronic and other electrical equip- 
ment manufacturers is a specialty with Rome 
Cable. Perhaps your specifications call for a 
complex product like the 136 conductor cable, 
illustrated above, for electronic computers. Or 
you may require something as simple as the 
single conductor, space-saving hook-up wire, 
with an 8 mil wall. Regardless, Rome has the 
technical skill, engineering experience and 
plant facilities to offer the exact cable for your 
particular need. 

Rome also produces a wide range of com- 
mercial type hook-up wires, television camera 
cables, intercommunication cables and radio 
frequency transmission line. All can be manu- 
factured for exceptionally low dielectric losses 
at all frequencies, high heat resistance and 
conductivity. For special cables, it pays to go 
to cable specialists. Make Rome your source 
for special cables. For complete information, 
send the coupon below. 


Copper wire mill products are a controlled 
material under N.P.A. Controlled Materials 


Plan .. . USE YOUR CMP ALLOTMENT. 





It Costs Less to Buy the Best 


gt 
a; 


NEW YORK 


CALIFORNIA 












WIHT, 


! 


The York Corporation, after rigid 
factory tests, selected MARCO 
TRI-MOTORS for use in their 2 
horsepower York Room Air Con- 
ditioners. Delivery was prompt 
and units shown above are now 
equipped with Marco Motors. 


Careful Marco engineering is re- 
sponsible for an electrical design 
that banishes A.C. hum. Accurate 
electronic balancing methods 
assure vibration-free performance. 


| Please send me COMPLETE DATA | 


Led 


Mechanical tolerances are preci- 
sion-held. 


In order to help you obtain the 
best source of power for your 
product, we offer you the experi- 
ence of our complete Engineering 
Services. 


MARCO MOTORS are available 
in 1/100-1/8 HP range; 4 and 
6 pole; 1, 2 and 3 speed... 
Get the facts 
on MARCO MOTORS today. 


on a MARCO Motor to fit our requirements 


Quality Motors 
‘‘tailored'’ to 
Al ae lal a meh 
ready-made prices 





2-volt range and less than 0.02 volts 
per hr drift on 20-volt range. Linearity 
and sensitivity errors are less than 2 per 
cent of full scale. Battery complement 
is a size D cell, seven AA cells, and two 
411 type batteries. D-cell life is approxi- 


mately 200 hr, others 800 hr. Meter 
has 3.9-in. scale. Unit has aluminum cabi- 
net 54% x 7 x 2% in., finished in gray 
wrinkle lacquer. Keithley Instruments, 
3868 Carnegie Ave., Cleveland 15. 

Circle No. 51, Reader Inquiry Facility, page 203 


LOW-FREQUENCY OSCILLATOR 


Model 420-A low-frequency oscillator 
simultaneously provides sine and square 
wave voltages at any frequency between 
0.35 and 52,000 cps. Circuit eliminates 
tuning and _ band-switching _ transients. 
Distortion and hum are low at any setting 
of calibrated output level control. Other 
features include fast AVC action, vernier 


tuning control, and a single scale logarith- 
mic dial. Unit is especially useful for 
servo-mechanism, geophysical and _ seis- 
mological work and for vibration checks. 
Measures 12x7x8 in. Krohn-Hite Instru- 
ment Co., 580 Massachusetts Ave., Cam- 
bridge 39, Mass. 

Circle No. 52, Reader Inquiry Facility, page 203 


CARRIER AMPLIFIER 


Laboratory carrier amplifier is de- 
signed for low-level measurements from 
transducers of stress, strain, pressure, 
temperature, velocity, etc. Equipment 
can be mounted in standard 19-in. racks 
or bench-stacked. Power supply energizes 
one or two 2-channel bandpass amplifiers. 
Transducer inputs are brought to bridge 
circuits convertible for 1-, 2-, and 4 
legged configurations in sum or differ- 
ence-taking of transducer arrays through 
single amplifier channels. Bridges are of 
plug-in thermally-insulated design. Spe- 
cial network provides readings from 120- 
ohm strain gages directly in terms of 
steel stress. Static zero drift of oscillo- 


(Continued on page 208) 
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MICANITE segments and V-rings 
are used in commutators of 
generators and starter motors 
made by The Electric Auto-Lite 
Company to assure reliable per- 
formance under high electrical, 
mechanical and thermal stresses. 


AUTO-LITE uses 





segments and Vee-rings 


dielectric 
for high | mechanical strength 
thermal 


Commutator segments and V-rings have to stand up to a three-way stress — electrical, 
mechanical and thermal. That’s why The Electric Auto-Lite Company uses MICANITE 
in generators and starting motors. 

MIcanite is made of mica splittings built up with special binders. MICcANITE segments 
and rings have low compressibility—the films will not slip or exude cement under heat or 
pressure. Precisely formed and cut, they assure a dynamically-balanced final assembly. All 
the excellent dielectric and heat-resisting properties of mica are secured in a versatile, 
easily-used form. 

MIcAnirTeE is one of the many products of our 58 years of experience in making high 


quality electrical insulating materials. We will be glad to bring our experience to bear on 


your insulating problems. Contact our nearest sales office. 


= 


MICA Gurubtator COMPANY 


Schenectady 1, New York 





Offices in Principal Cities 
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(Continued from page 202) 


graph traces is compensated through au- 
tomatic zero-control circuit. Output fre- 
quency range for dynamic measurements 
is 0 to 500 cps. Amplifier passband is 
1000 cps wide and flat to +2 per cent; 
carrier frequency is 2500 cps. Output 
range is +6-ma; maximum sensitivity, 30 
microvolts input for l-ma output into 40 


-Ga®?:.@° 
¢ e°@ S 
eeeeeeeo 
-aa°  aae 
° eo °° 


eA 


| ohms; ambient temperature range, —10 
| to +50 C; operating power, 115 volts 
it eee GR eee 2 | at 220 va for 4-channel operation. Weighs 
| 90 Ib. Sierra Electronic Corp., 1206 Old 
County Rd., Belmont, Calif. 


THREAD CUTTERS © AIRCRAFT ! Circle Ne. 53, Reader Inquiry Facility, page 203 


TIME DELAY GENERATOR 


P H | L if P § H 3 A 1 § C R a § | Model A-4 time delay generator pro- 


duces variable time delays ranging from 

In All Cold-Heading Materials 10 microsec to 10 sec. Five ranges are 
provided, giving full scale reading of 

We know what it means when you say, “Our _ 0.001 sec on lowest range, progressing 
Line Is Down.” by decade steps to highest range of 10 


That's why we specialize in serving production 
users of Fasteners and Special Parts. 


That's why our technical men are trained to know 
your part all the way through each manufac- 
turing step. 

That's why we can assign special machines to 


your particular problem...to give you the parts 
and fasteners when you need them. 


Camcar believes in supply first — because screws, 
fasteners and special parts serve no good pur- ; 
pose until they have been assembled into your sec. Blocking oscillator and_ single-shot 
products. vibrator output wave forms are provided. 
Linearity is 0.3 per cent between Yo 
When you need Fasteners or Special Parts... scale and full scale; accuracy after cali- 
aah bration, 0.1 per cent, 1 per cent long 
Telephone 5-9451 or Teletype RK-53 term; jitter, 0.008 per cent. Blocking os- 
cillator output pulse is 0.5 microsec wide 
with rise time of 0.1 microsec. Multi- 
vibrator output pulse through low-im- 
pedance cathode follower is designed to 
permit each viewing on synchroscope; 
width is function of delay range. Unit 
mounts on standard relay rack panel; 
cover is stainless steel with oak end 
YOU'LL HEAR frames. Dimensions, 19%x13%x8% in. 
THIS NAME | Weighs 47 lb. Rutherford Electronics Co., 
eae | 8707 S. Robertson Blvd., Culver City, 
AMCAR | Calif. 
ar | Circle No. 54, Reader Inquiry Facility, page 203. 

LCOS 
PULSE GENERATOR 


; , | Paul tor and calibrator, Model 
eer ee a 2 $C:-100 i aecemecy for qenaeel eae al 
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It takes a lot of water to 









30 
"| keep your good name clean! 
a 
10 Wherever jet pumps' deliver water— Hoover Jet Pump Motors in ratings of “% 
“ kitchen, bathroom, lawn or barn—the ti \ through 142 H.P., both capacitor start and 
Yd , d d d f i i polyphase. All models feature 3450 R.P.M. 
eS Ge ee eee oe ee i speed, all are equipped with heavy-duty 
203 nishing water—PLENTY of water— , ball bearings, all are dripproof. Shaft 
. : : i ; isco : “se 
reliably and without breakdown. That’s fb oY 4 end” bearings are locked to eliminate 
Pt end play. 1% H.P. motors have tempera- 
an why oe manufacturers po | A { ture rise rating of 50° C. continuous, all 
are their pumps with Hoover Motors! ‘ other motors are rated 40° C. continuous. 
¢ ; Capacitor-start motors have automatic 
- There are many Hoover Motors spe- j thermal pretecien, 


cifically designed to meet numerous jet 
pump needs. All are built to give long, 
quiet, dependable service. All are 
built like motors costing far, far more. 


Of course there are other Hoover 
Motors for many purposes besides 












eS pumps. In fact, whatever motor- 
“ powered equipment you make, you’ll 
0 . 
cali- find a Hoover Motor to fit your re- 
lon : 
a quirements and help keep YOUR 
— good name clean! 
-im- 
d to ” 
ope; )\ 
Unit ( ifs } Write today for complete information— 
nel; , on jet pump motors or on motors built 
end UY D for other purposes. 
in. ~~ 
Co., 
© | THE HOOVER COMPANY 
, 203. ar 
Kingston-Conley Division 
fodel 68 Brook Avenue 
with North Plainfield, New Jersey 
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500 KVA 
Primary 2600/5200 volts 


Here is a typical solution to a 
“short circuit testing” problem 


This transformer, designed to take the stresses 
involved in short circuit testing of electrical equipment, 
is an example of the many special problems which 
Hevi Duty engineers have solved. 


Whether you require a transformer designed to 
suit your particular needs, or standard lighting and 
power transformers, Hevi Duty equipment is engineered 
and constructed to do that specific job. 


Write for Bulletin HD 499. 


HEVI DUTY ELECTRIC COMPANY 
HEAT TREATING FURNACES HEVIEBUTY ELECTRIC EXCLUSIVELY 


DRY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS 
MILWAUKEE 1, WISCONSIN 





triggered oscilloscopes and source of 
pulses for triggering other equipment. 
Produces two rectangular pulses of short 
duration whose amplitudes and polarities 
can be independently controlled. Repeti- 
tion frequency and time interval between 
pulse are also adjustable. Marker pulses 
and square-waves are generated for mak- 
ing time and amplitude measurements, 
Unit can be synchronized internally or 
externally at 50 to 5000 pulses per sec. 
Pulse output is 0 to 75 volts open circuit. 
Marker output is 0-10 volts open circuit. 


Input voltage is 105 to 130 volts, 60 eps. 
Dimensions are 8*%4-in. height, 15%¢ or 
19-in. width, ll-in. depth. Teletronics 
Laboratory, Inc., 352 Maple Ave., West- 
bury, L. IL, N. Y. 
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Literature 
forthe Asking 


To obtain copies of these publications 
circle item number on postcard in Reader 
Inquiry Facility, page 203. 


EXPLOSION-PROOF BELLS—Bulletin 
EP-1 of four pages discusses vibrating 
and single-stroke bells which employ no 
contacts. Operational features, UL-ap- 
proved applications, electrical and acous- 
tical ratings, and dimensions are pre- 
sented. Signal Engineering & Mfg. Co. 
Circle No. 56, Reader Inquiry Facility, page 203 


FITTINGS, CONNECTORS — Catalog 
130 containing 68 pages gives specifica- 
tions on cable supports, insulating bush- 
ings, conduit fittings, solderless connec- 
tors, power connectors, grounding de- 
vices, etc. Sizes, prices, weights and uses 
are listed. O. Z. Electrical Mfg. Co., 
Inc. 


Circle No. 57, Reader Inquiry Facility, page 203 


ADJUSTABLE MAGNETIC DRIVE— 
Booklet 1107 of 32 pages describes ad- 
justable-speed magnetic drives operating 
on slip-coupling principle. Construction 
and methods of speed control are ex- 
plained, with graphs, waveshapes and 
wiring diagrams. Included is a magetic- 
amplifier control scheme. Magnetic 
drives for many applications are dis- 
cussed and _ illustrated. Electric Ma- 
chinery Mfg. Co. 

Circle No. 58, Reader Inquiry Facility, page 203 
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YOU CAN TELL AT 
A GLANCE that the Job’s 0K 


--. when you use T & B 
Sta-Kon® Self-Insulated Terminals* 


You can look right through the translucent nylon in- 
sulation on these new T & B Sta-Kon Self-Insulated 
Terminals— and see the stake mark that tells you the 
joint’s electrically sound, mechanically strong. 


These new components end the risk of shorts 
between closely-mounted terminals. Metallic 
portion retains all the proved advantages of the 
Sta-Kon design— high conductivity, perma- 
nent grip. Lightweight nylon insulation 
prevents metal-to-metal contact 

between terminals... without an extra 
insulating operation. It withstands 

action of gasoline, naptha, 

hydraulic fluids. It’s color-coded 

for quick identification. 


SIMPLE, SURE ASSEMBLY 


One operation stakes terminal to 
wire with terrific force... holds 
wire insulation firmly inside 
terminal. SHURE-STAKE Hand 
Tools apply 1-ton staking = 3 
pressure every time— jaws —- 3 THERE'S A 
can’t open till full force is le | 
exerted. Air tools available too— hand-held 
or bench-mounted. 


testa 
* Patent Pending PRODUCT : 
ENGINEERED RIGHT... DISTRIBUTED RIGHT! Sta-kon Self-Insulated Terminals are typical of the for every ” 


many T ¢> B quality fittings recently re-designed to give you outstanding performance at lowest installed costs. 
Like all T & B fittings, they’re furnished 100% through local T & B distributors under the T & B plan. 


THE THOMAS & BETTS CO, wcoreossse 


28 Butler Street, Elizabeth 1, New Jersey 


MANUFACTURERS OF ELECTRICAL FITTINGS SINCE 1898 
ORIGINATORS OF SELF-INSULATED SOLDERLESS TERMINALS IN 1935 


Our Field Design Engineers are ready te help you.on special fittings problems. Ask your nearest T & B Distributor to arrange to have one get in touch with yee. 
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JELLIFF ALLOY 1000 RESISTANCE WIRE 


41 


Just tell them they 


CAN’T AFFORD TO Jk 
ANYTHING ELSE... 


That’s Joe Gibbons speaking. We were 
talking about how to make people realize 
what a terrific thing this new 


really is, and that’s the way he summed it up. And even when you 
make allowances for a salesman’s natural enthusiasm, he’s pretty 
at some of the important data: 


near right. Just look 


© DIPPING BAS« 


a4 HSawWw 2UITM 


LEKTROMESH 


THE C. 0. 


aaa 


MANUFACTURING 
CORPORATION 


SOUTHPORT, CONN. 


251M 2INV1” 


FILTERS « 


x 


Resistivity 1000 ohms/cmf 
Tensile strength 165,000 psi— 
TC of Resistance 20 ppm— 
Coefficient of Expansion 13.9 
ppm— 
Corrosion Resistance equal to the 
best nickel-chromiums— 
Winds fast and solders easily— 
Lots more ohms in lots less space. 


See what we mean? For the whole story, 
write for Bulletin 25. 





WRITE FOR 
CATALOG AC-2 


excelie 
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QUALITY MINIATURES— 

the space-saving solution 

size reduction problems — save 
n capacitor spaoce- 
minate capacitor service problems 


the 


self-healing 


haracteristics 


or des 


last word” in ultra 


e capacit available in standard, 


JAN and special case styles. 


hens] a 


ASTRON RF Interference 
filters with ‘METALITE’ — 
Tee elit dae ee Aol dy 
RF Interference 
Ty ye STI ae lee) tar) 


LE TRON CORPORATION 


East Newark. New Jersey 


a3 


| 


i 


INDUSTRIAL RECTIFIERS, THYRA- 
TRONS—Catalog of 50 pages contains 
ten-page general information section giv- 
ing theory and schematic diagrams for 
application of Cetron tubes. Data sheets 
list ratings and operating conditions for 
line of half-wave and full-wave mercury 
vapor and xenon rectifiers and thyratrons 
and argon charger bulbs. Continental 
Electric Co. 
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MASKING MATERIAL, METHODS — 
Manual of 62 pages is entitled “Modern 
Masking Material and Methods for Fab- 
rication and Spray Finishing.” Discusses 
development, characteristics and appli- 
cations of pressure-sensitive tapes, die- 
cut stencils and paper masks, metal 
shields and electroformed masks, liquid 
masking materials and peelable plastic 
coatings. The Kay & Ess Co. 

ircle No. 60, Reader Inquiry Facility, page 203 


INDUSTRIAL RECORDING—Twenty- 
two page catalog describes components 
for industrial recording, including galvan- 
ometers, direct-writing strain-gage am- 
plifiers, interchangeable instrument pre- 
amplifiers and driver amplifiers, and 
paper drives. Tables and graphs show 
performance. Dimensions and prices are 
given. Sanborn Co. 


Circle No. 61, Reader Inquiry Facility 


ARCTANGENT GRAPHS — Four-page 
bulletin explains form and use of graph 
paper having either one or two arctan- 
gent scales, permitting plotting of unin- 
terrupted curves from plus infinity to 
minus infinity with most asymptotic 
functions becoming approximately linear. 


Orbit Electric Co. 


Circle No. 62, Reader tnquiry Facility, page 203 


DIE CASTING—Twenty-page _ booklet 
discusses engineering, tool-room and pro- 
duction facilities of die-casting plant 
with casting machines whose injection 
pressures run up to 20,000 psi. The 
New England Die Casting Co. 

Circle No. 63, Reader Inquiry Facility, page 203 


MINIATURE RELAYS—Bulletin No. 11 
contains four pages of engineering speci- 
fications on midget telephone-type d-c 
relays. Included are coil and contact 
electrical data, a contact combination 
chart, construction details and dimen- 
sions. Magnecraft Electric Co. 

Circle No. 64, Reader Ingiury Facility, page 203 


ROLLER CHAIN SPROCKETS—Cata- 
log C55-50 gives details on list prices, 
available sizes of types A, B and C 
sprockets and information on roller chain 
from %-in. to 2-in. pitch. Data on drive 
selection, service factors, installation and 
service are included. Morse Chain Co. 

Circle No. 65, Reader Inquiry Facility, page 203 


METER SELECTION—Information on 
how to select electrical measuring instru- 
ments is provided in 30-page booklet 
B-4696. Seven selection factors are given. 
Types of instruments in each major clas- 
sification are listed in full-page c 

list. Typical selection problems af 
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There is no ‘‘magical formula’”’ for finding the 
answer to plastics problems. The answer comes 
through application of experience, know-how, design, 
engineering and planning. Here at Quinn-Berry our Q-B Says: 
complete operation is devoted to designing and pro- 
ducing exactly the right plastic part to meet your 
requirements. Here, under one roof, are all of the 
components necessary — design, die-making, molding Our every effort 
—we control the operation from start to finish. Is planned to serve you. 


Our specialty is plastics 
That’s all that we do 


The next time you have a problem involving plas- 
tics, call ‘‘Cubee’’—he can supply the answer. 


QUINN-BERRY CORP. 
2656 West 12th Street 
ERIE, PENNSYLVANIA 


en) 
v 
Branch Offices: 


MR. HARRY R. BRETHEN MR. JOHN WEILAND, JR. MR. H. B. COLLINS, JR. MR. AUSTIN L. WRIGHT 
15 Lawrence 7105 Grand Parkway Fairport Road 24 Decatur Road 
Detroit 2, Michigan Milwaukee 13, Wisconsin East Rochester, New York Havertown, Penna. 
Phone — Townsend 8-2577 Phone — Greenfield 6-7161 Phone — Hillside 2415-M Phone —Hilltop 7-034 


OCTOBER 1951 












































































The answer is yA. ...and this new 


Stackpole method cuts costs and adds 
efficiency to a lot of brush, contact 
and friction device applications 



























































Now Stackpole can solder carbon brushes, contacts or fric- 
tion devices directly to their metal supports! 

Carbon brushes, for instance, can be silver soldered to leaf 
springs, thus eliminating brush holders and shunts. Carbon 
contacts can be soldered directly to metal arms. Carbon fric- 
tion discs can be soldered directly to metal backing plates— 
and so on through an interesting range of possibilities. You 
gain all of the advantages of carbon—without the need for 
costly fixtures for bolting or clamping it in place! There are some 
limitations on size. Send details of your application for 
recommendation by Stackpole engineers. 


STACKPOLE CARBON COMPANY, St. Marys, Pa. 


















































































Everything in Carbon but Diamonds 


























solved. Lines of portable, switchboard, 
panel, recording and socket instruments 
are described and illustrated. Westing- 
house Electric Corp. 

Circle No. 66, Reader Inquiry Facility, page 203 


HARDENABLE RESINS—Twelve-page 
manual describes hardenable ethoxyline 
resins for cementing metals and plastics 
and for casting and surface coating. 
Characteristics, design data and applica- 
tion methods are given. Ciba Co., Inc. 
Circle No. 67, Reader Inquiry Faci ity, page 203 





FASTENING SELECTOR — Heavy 
cardboard slide chart identifies AN num- 
bers pertaining to stainless steel fasten- 
ings. Screw size and threads per inch 
are given for nuts, bolt, and screws, 
screw size for washers, diameter for 
rivets and cotter pins. Anti-Corrosive 
Metal Products Co., Inc. 

Circle No. 68, Reader Inquiry Facility, page 203 


INVESTMENT CASTING — Four-page 
folder describes applications and advan- 
tages of firm’s precision investment cast- 
ing of small close-tolerance parts. Cast- 
able alloys and dimensional tolerances 
are specified. Three case histories list 
operations under earlier fabrication meth- 
ods and operations in investment casting, 
pointing out percentage savings. Esti- 
mate data sheet is included. The Jelrus 
Co., Inc. 


Circle No. 69, Reader Inquiry Facility, page 203 


TAPE SPECIFICATIONS — Six-page 
folder entitled “Government Tape Speci- 
fications” classifies line of pressure-sen- 
sitive tapes according to official require- 
ments. Twenty specifications are listed, 
along with date of issuance and descrip- 
tion and dimensions of tape. Industrial 
Tape Corp. 

Circle No. 70, Reader Inquiry Facility, page 203 


LOW PRESSURE CYLINDERS — 
Twenty-page catalog, No. 236, gives ca- 
pacities in pounds for various diameter 
cylinders at specified operating pressures 
up to 110 psi. Dimensions and outline 
drawings are presented for 14 cylinder 
models. Brief description is made of 
valves for control circuits where cylin- 
ders are used. Information is listed on 
clevises, brackets and optional rod ends. 
Hanna Engineering Works. 

Circle No. 71, Reader Inquiry Facility, page 203. 


RADIAL, UNIVERSAL DRIVESHAFTS 
—Four-page folder F41-51 lists power 
and torque capacities and dimensions for 
two series of radial driveshafts and for 
three series of universal driveshafts. Di- 
mensions are also given for companion 
flanges. Table gives maximum lengths 
and speeds for various tube sizes. Morse 
Chain Co. 

Circle No. 72, Reader Inquiry Facility, page 203. 


NICKEL RESISTANCE WELDING — 
Bulletin T-33 contains 32 pages on spot, 
projection, seam and flash welding and 
resistance brazing of nickel and _high- 
nickel alloys. Tables, text and photomi- 
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GENERATOR SETS 


(to 20 KW) 
High Frequency (to 12000 cy) 
400 Cycle 
Frequency Changers 
Phase Convertors Nin a 
Low Voltage DC ’ 


High Voltage DC (2500 V) - 
DC to DC; AC to AC 
AC to DC; DC to AC 


High to Low Frequency 
Low to High Frequency 
Telephone Ringing 
Moving Picture 


GENERATORS 


(to 20 KW) 


ALTERNATING CURRENT 
Single Phase 
Polyphase 
Standard Frequency 
High Frequency 
Inductor Alternators 
Permanent Magnet 
DIRECT CURRENT 
Low Voltage 
Plating 
High Voltage 





CONVERTORS 


(to 20 KW) 
Phase Convertors 
Frequency Convertors 





DYNAMOTORS 


You yourself have probably made this bet already! 


... And while you are reading this, countless American 
lives and thousands of tons of goods are being safe- 
guarded by made-to-order Esco electric power units. 


Did you know that specially designed Esco generators 
supply the power for many installations of train con- 
trol (the life-saving equipment that automatically stops 
a train if the engineer does not act in time of danger) ? 


Did you know a man in the caboose of a long freight 






DC to AC 
DC to DC 















(to 30 H.P.) 


ALTERNATING CURRENT 
Squirrel Cage Induction 
Wound Rotor Induction 





































Synchronous train can telephone the engineer if something goes 
Single Phase wrong? Many of these radio-phone systems are power- 
Polyphase 


ed by Esco generators . . . specifically designed to 
supply never-failing power to meet any emergency. 
Esco generators also furnish the power that carries 
your voice when you make a telephone call from the 


Standard Frequencies 
High Frequencies 


DIRECT CURRENT 









ae booth on a speeding express. 
detain 4 When the safety of lives and property hang in the 
High Voltage balance, you can depend on Esco power units specific- 


Standard Voltage 
Low Voltage 
SPECIAL APPLICATIONS 


Torque Motors 
Brake Motors 


ally designed to do a particular job. 


If you also value the reputation of your product, why 
not ask Esco engineers to provide a made-to-order unit 
that will increase the dependability, add to the life, and 
better the performance of that product? Write us today. 


ELECTRIC SPECIALTY <- 


171 SOUTH STREET STAMFORD, CONN. 
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When you buy 


fasteners..it pays 
10 économize... 


WITH THE BEST! 


The price of a fastener is very low 
compared to other components 
that go into your product. But 
figured in termsofassembly time, 
the final cost of an inferior fasten- 
er can be many times its price. 
That’s why we say it pays to 
economize with good fasteners. 
Scovill makes good fasteners. 
Scovill fasteners are made on 
special order only; no “bin” 
stock is carried. They are “‘cus- 
tom-made’”’ for each job. 


Recessed Head Screws * Sems 

Tapping Screws + Standard 

Machine Screws + Special Cold 
Headed Parts 


Industrial Fastener Sales, Waterville Division 
Scovill Manufacturing Co., Waterville 14, Conn. 


Montclair, N. J. « Detroit * Wheaton, III. « Los Angeles 
Cleveland « San Francisco « Rochester, N. Y 
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crographs give mechanical properties, 
chemical compositions and recommended 
conditions for joining. Design considera- 
tions for all welding and brazing methods 
are given. The International Nickel Co., 
Inc. 


Circle No. 73, Reader Inquiry Facility, page 203 


INDUCTION MOTORS — Bulletin 
05B742A of six pages describes large 
squirrel-cage induction motors with end- 
shield construction. Capacities are from 
60 to 1750 hp, speeds from 200 to 1800 
rpm. Construction features are illus- 
trated and explained. Allis-Chalmers 
Manufacturing Co. 


Circle No. 74, Reader Inquiry F page 203 


MAGNETIC STARTERS—Leaflet bulle- 
tin 5301 describes a-c combination non- 
reversing magnetic starters ranging from 
size 0 to 4. Construction, dimensions, 
auxiliary equipment and applications are 
presented. The Euclid Electric & Mfg. 
Co. 

Circle No. 75, Reader 


page 203 


MOUNTING FELT-Sixteen-page book- 
let entitled “How to Reduce Vibration” 
discusses application of mounting felt. 
Load factors, sheet dimensions, cost, and 
method of installation are covered. Amer- 
ican Felt Co. 


Circle No. 76, Reader Inquiry Facility, page 203 


FLEXIBLE SHAFTS—Eight-page bul- 
letin 4b/EL tells of uses and advantages 
of flexible shafting, reporting on con- 
struction, application factors, and effect 
of varying radius of bend. Preliminary 
selection chart is given. Typical designs 
of core fittings and casing ferrules are 
illustrated. Elliott Manufacturing Co. 

Circle No. 77, Reader Inquiry Facility, page 203 


MERCURY SWITCHES—Catalog Hg-1 
contains six pages covering five switch 
designs, giving ratings, tilt-angle values, 
dimensions and short case histories of a 
control, a float and a dust application. 
Over-center, on-center and below-center 
mounting methods are explained. Micro 
Switch Div., Minneapolis-Honeywell 
Regulator Co. 

Circle No. 78, Reader Inquiry Facility, page 203. 


VOLTAGE STABILIZERS — Six-page 
bulletin describes magnetic-type voltage 
stabilizer. Basic diagram and perform- 
ance characteristic curves are presented. 
These show effect of overload, power 
factor, input voltage, frequency and size 
of unit. Dimensions and weight are 
given. Raytheon Manufacturing Co. 

Circle No. 79, Reader Inquiry Facility page 203 


MICA CAPACITORS—Catalog 420-421 
on line of mica capacitors contains 60 
pages. Manufacturer’s type number and 
corresponding JAN designation are shown 
together for each listing. All data such as 
characteristics, derating, dimensions, tol- 
erances, extras, etc., are given on same 
page for each unit. Mica capacitors in- 
cluded are of molded, metal-clad, cast- 
aluminum and rectangular brass-case 


- = Connect 
with 
Lovejoy” 


EJOY 


FLEXIBLE 
COUPLINGS 


For the best connections be- 
tween motors and equipment, 
use Lovejoy Flexible Coup- 
lings. These maintenance-free 
couplings counteract for max- 
imum misalignment, backlash, 
vibration and surge. Free- 
floating load cushions are 
suspended between strong 
metal jaws. Cushions are avail- 
able for every duty . . . 1/6 to 
2500 HP .. . and last two to 
five years before changing. No 
lubrication ever needed on 
Lovejoy Flexible Couplings. 
For long life, trouble-free 





coupling service, use Lovejoy 
Flexible Couplings. 


WRITE FOR CATALOG AND QUICK- 
FINDING SELECTOR CHARTS 


LOVEJOY 
FLEXIBLE COUPLING CO. 


| 5020 W. LAKE STREET, CHICAGO 44, ILLINOIS 
| Also Mfrs. Lovejoy Universal Joints and 


Lovejoy Variable Speed Transmissions 
aN RARELY DESL A AMS TR RRB SEE 
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There’s 


to televis 


than meets 





eco but Your Customers Never See It 


When a TV set, or any piece of electronic equipment, 
leaves your assembly lines, your reputation goes with 








e- it. If it works and keeps working, with a minimum of 
it, service, you build customer good will. If it breaks down, 
p- your service costs are high and there’s no need to tell 
ee you what happens to good will. 

x- To help you build electronic equipment that lasts, 
sh, progressive makers of wire and cable and of molded 
e- components build “life insurance” into their products 
sre with Fiberglas* insulating materials. For example, 
ng lacquered wire made with Fiberglas yarns resists the 
il - ravages of heat, rot, even age, far longer than conven- 
to tional wire. Molded plastic components, reinforced 
to with Fiberglas materials, give you high dielectric 
No strength, plus structural strength never before possible 
on in such constructions. 

gs. Next time you order wire, cable or molded parts, 
ree remember to specify Fiberglas Insulating Materials. 
7] It’s the cheapest “life insurance” you can buy for your 

products. 
Owens-Corning Fiberglas Corporation, Electrical 
- Sales Division, Dept. 866,16 East 56th Street, New 
| York 22, N. Y. 
D OWENS-CORNING 
* e s 
2 FIBERGLASS QQ Ld 
- Byers 
; *Fiberglos is the trade-mark (Reg. U. S. Pat. Off.) of Owens-Corning Fiberglas Corporation 
for a variety of products made of or with fibrous glass. 
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FOR MILITARY APPLICATIONS 


CUSTOM-BUILT 


TRANSFORMERS 


Since 1927, Raytheon has 
been a leading producer of 
custom-built magnetic com- 
ponents for military and 
commercial applications. 
Typical units include: single 
or polyphase power trans- 
formers, pulse transformers, 
blocking oscillators, servo 
transformers, chokes, audio 
components, filters, satu- 
rable magnetic components, 
etc. Cased or open types to 
meet the most exacting MIL 
specifications as well as 
Underwriters’ Laboratories 
and R.M.A. requirements. 


NEW, ULTRA COMPACT, Raytheon 
miniature audio type transformers with 
new patented, compression terminals. 
Designed for minimum space require- 
ment and assembly ease in communica- 
tions equipment. 


SUE ee ee ae 


Designs available in ratings from 5 to 
10,000 watts. A wide range of catalog 
types, or custom-engineered to meet 


special needs. 


VOLTAGE 
STABILIZERS 


The first choice of manu- 
facturers of electrical equip- 
ment for more than two 
decades. Compact, rugged, 
light weight and with no 
moving parts, they can be 
built into equipment or used 
as an accessory. Compen- 
sates for widely varying in- 
put (+15%) within 1/20 
second; maintains voltage 
within +14% of rated out- 
put. Insures peak perform- 
ance of any AC operated 
electrical equipment. 


WRITE FOR COMPLETE INFORMATION 


Address Magnetic Components Division, Dept. 6460—EM 


RAYTHEON MANUFACTURING COMPANY 
Waltham 54, Massachusetts 


construction. Sulphur dielectric capaci- 
tors are also covered. Cornell-Dubilier 
Electric Corp. 

Circle No. 80, Reader Inquiry Facility, page 203. 


D-C DYNAMOMETERS—Bulletin GEA- 
5552 of four pages describes features, 
applications and eperation of cradled 
250-volt d-c dynamometers for direct-con- 
nection testing of rotating equipment. 
General Electric Co. 

Circle No. 81, Reader Inquiry Facility, page 203. 


VARIABLE SPEED PULLEY—Catalog 
651 of 30 pages deals with line of vari- 
able-pitch pulleys and associated adjust- 
able motor and countershaft bases, com- 
panion sheaves and belts. Drive selection 
factors receive coverage, followed by 
tables giving general dimensions of pul- 
leys and speed and horsepower ratings. 
Gerbing Manufacturing Corp. 

rcle No. 82, Reader Inquiry Facility, page 203. 


IGNITION TRANSFORMERS — Eight 
page bulletin GEA-5599 covers design 
and construction features of ignition 
transformers for domestic automatic 
heating equipment. Radio interference 
shielding is discussed. Outline drawings 
give dimensions. General Electric Co. 

Circle No. 83, Reader Inquiry Facility, page 203. 


CORK PRODUCTS—Four-page bulletin 
lh/D suggests applications for cork, in- 
cluding friction disks, gaskets, washers, 
handles, etc. Typical compositions, phy- 
sical properties, dimensions of sheet and 
special forms, and government specifica- 
tions are presented. Dodge Cork Co. 
Inc. 

rcle No. 84, Reader Inquiry Facility, page 203 


ALLOY STEEL TUBING — Four-page 
bulletin TDC 141 offers condensed data 
on microstructure, critical points, effect 
of alloy elements, forging, machining, 
welding and thermal treatment for 14 
alloy steels used in production of tubular 
parts. The Babcock & Wilcox Tube Co, 

rcle No. 85, Reader Inquiry Facility, page 203 


SPRINGS — Four-page brochure reports 
cost advantages of firm’s methods of 
spring production. Included is table on 
manufacturing tolerances for various sizes 
of springs. Dudek & Bock Spring & 
Mfg. Co. 

Circle No. 86, Reader Inquiry Facility page 203 


DIE-PRESSED FORGINGS — Twelve- 
page booklet is revised edition on copper 
and copper alloy die-pressed forgings. 
Production method and advantages are 
described. Physical properties of alloys 
suitable for forging are tabulated. Brief 
case histories are given. The American 
Brass Co. 

ircle No. 87, Reader Inquiry Facility, page 203 


WIRING CLIPS, CLAMPS—Manual of 
38 pages covers large line of bare metal 
and cushioned line support clamps and 
line support blocks for aircraft and 
industrial use. Detailed prints and 
specifications report on materials, fim 
ishes and sizes offered in aluminum 
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__A precision formed and o specially de- are pre-assembled... 
nut— signed SHAKEPROOF the lock washer is free 
Lock Washer— to rotate but can’t drop 

off! 






SHAKEPROOF inc. 


A DIVISION OF ILLINOIS TOOL WORKS 





No electrical appliance can be a bit better | 


than its Cord Set. Hundreds of leading man- 
ufacturers are now forestalling trouble that 


means CORDelirium to the ultimate user, by Bo 
equipping their whole output with CORNISH- i 


branded Cord Sets. Our engineers are con- 
stantly at work on special problems of this 
kind. Remember . . . ALL CORNISH units 
embody 
INTEGRAL ONE-PIECE 
MOLDED-ON PLUGS 


a 


SURE CONTACT 
SPRING ACTION BLADES 


oe 
U-L APPROVED CORDS 


They are designed and manufactured in 
accordance with the latest and most scien- 
tific principles . . . to build GOOD WILL for 
YOUR trademark through longer and more 
satisfactory operation on the job. 


" | is your best heat-resistant hookup and lead wire, U-L 
approved at 90°C. Not extruded plastic; uniform 
| diameter assured, eliminating “blobbing” and “nick- 
ing”. We have your gauge and color. Write today. 


TUR ae 
a) URAC R\ C31 a 


Branch Offices 

PHILADELPHIA BRIDGEPORT CLEVELAND 
DETROIT MINNEAPOLIS 

DENVER LOS ANGELES 


CINCINNATI 
ST. LOUIS ATLANTA 
SAN FRANCISCO SEATTLE 


CHICAGO 


DALLAS 


Ee ee ee 


eae 


alloy, steel and stainless steel. Related 
items, including wedge lock clamps, 
busbars and silicate cushioning materia] 
are described. Drawings suggest appli- 
cations. Thomas Associates. 

ircle No. 88, Reader Inquiry Facility, page 203 


SPECIALTY TRANSFORMERS—Book- 
let SCA of 24 pages describes research, 
design and production facilities, and 
products of firm. Depicted are typical 
transformers, including constant-current, 
lighting, constant-voltage and other spe- 
cial types. Sola Electric Co. 

Circle No. 89, Reader Inquiry Facility, page 203 


POTENTIOMETERS — Eight - page 
folder 124A constitutes a technical data 
table for line of potentiometers, giving 
electrical characteristics and dimensions, 
supplemented with outline drawings and 
cross sectional views. The Helipot Corp. 
Circle No. 90, Reader Inquiry Facility, page 203 


Feature Article 
REPRINTS 


Selected articles from each issue of 
ELECTRICAL MANUFACTURING are 
reprinted in complete form fer convenient 
filing and to avoid mutilating copies of 
the issue. Any qualified reader may se- 
cure, without charge, single copies of any 
new or previously announced title stil) 
available. Use the Reader Inquiry Facil- 
ity on page 203 of this issue, or address 
a company letterhead request to: 


J. A. Campbell 
Director of Reader Service 


The Gage Publishing Company 
1250 Sixth Ave., New York 20 


Note that each reprint described below 
carries a key number which is repeated 
in the reprint subject list in the Reader 
Inquiry Facility. On one of the postpaid 
return cards, circle numbers for the re- 
prints wanted and mail. Quantities are 
limited, and when the initial supply for 
any title is distributed the item is with- 
drawn and no more requests can be filled. 


Four New Titles Announced 


Three feature articles from the Sep- 
tember issue and one from August are 
now reprinted and ready for distribution 
to readers on request. Requests for these 
new titles, listed first below, should be 
made promptly since the supply is 
limited. 


Applying Magnetic Amplifiers: Part Il, 
Saturable Reactors with Feedback; 
Part IV, Design Calculations. August 
and September 1951, 16 pages. Com- 
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Honeywell 
Ce a eho 


of 
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nt 
of 
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MICRO SWITCH engineering service has assisted design engi- 
neers for many years in the solution of complex switching 
problems. 


This same practical cooperation is now available to help you 

in the selection of just the right HONEYWELL Mercury Switch 

to meet your specific requirement. 

Five basic types of Honeywell Mercury Switches which have 

proved themselves as dependable components for many types 

of automatic controls are illustrated. All are available with ase _ oe 
ONSULT MICRO SWITCH 

various electrical ratings and are suitable for a wide variety of FIELD ENGINEERS 

mechanical applications. 


Cooperation with MICRO SWITCH engineers in the design Write for catalog HG-1 

stage can save you time and money by helping you improve Above illustration is one of the many 

the efficiency and saleability of your product through selection helpful selection aids found in the 

of the best switching components. new Mercury Switch Catalog HG-1. 
Write for your copy today. 


Contact your nearest MICRO SWITCH 
Mi om branch office for application 
engineering help. 


FREEPORT. ILLINOIS 
A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
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bined reprint of the concluding two 

parts of this four-part article includes 

: & ¢ design data on performance with feed- 

TTT be ve back and with self-saturation, and sam- 
ple calculations for operating voltage, 

a output current, time constant and con- 

" F 1 AYS g aE trol ampere-turns. (Note: Reprints of 
1. ae. Part I and Part II are no longer avail- 


P por m able.) (138) 


Specifications for Electrodeposited Coat- 
ings, September 1951, 8 pages. An 
analysis of the varied plating standards 
in common use brings order to a con- 
fusing situation. (104) 


SENSITIVE [evn gm LATCH 


Dual-Element Fuses for Motor Protec- 
: - tion, September 1951, 8 pages. Time- 
R ' 1 A A ‘ R F A | lag and current-limiting characteristics 

e. obtainable, and design procedure for 
‘ z selecting ratings. (113) 


Electrical Properties of Glass-Fiber 
Paper, August 1951, 8 pages. Prop- 
erties evaluated for an insulating ma- 

SCOUTS terial of exceptional electrical and 


i ae | thermal stability. (137) 
SEQUENCE F TCT | 
R 7 if | YS Earlier Titles Available 
For many of the reprints announced 


Al . 

RELAYS ‘ FT , ye oe 
earlier, the initial print run has been dis- 
SETS % tributed and no more copies can be 
supplied. Only those titles listed below 
are still available as this issue goes to 
press, and quantities in some instances 

are low. 


ELE TIMING | Cast Resin Embedments, Sept. 1951, 16 
Pur my a pages, A new design concept for mini- 
p gen aturization, unitized construction and 
RELAYS Se a ruggedization. Types of resins and 
E, properties, production techniques, de- 

r’ sign problems; selected case histories 
in military and civilian products. (128) 





Miniaturized Amplifier Designed for Au- 

| tomatic Assembly, Aug. 1951, 8 pages. 

© How the amplifier was designed, the 

eee In cluding many sto ck fyp es fabricating process developed and an 
| assembly machine evolved to reduce 


e o a Be Pr & 4 Pe T D b L i Vv F k i E & | an assembly line to one operator. (135) 


Behavior of Insulating Materials at Radio 

Frequencies, July 1951, 4 pages. Re- 

In addition to production your Struthers-Dunn field sults of research study on the break- 

of special military designs, engineer. Better yet, send so mo i 

. . ° ° SS ‘ : aterl< 

Struthers-Dunn continues details of your application inasenneins ap 60 28 tho. (103) 

to manufacture standard re- for suitable relay recom- ¥ 
lays. Many popular types mendation. — ee ae — 
are stocked for prompt de- Write today for copy of ih os a a cis a via te 
liveries. A list of available helpful 32-page ‘‘Quick age, resistance to vibration, humidity 
units can be obtained from Guide to Relay Selection” and repeated replacement; design sug- 
gestions in selecting sockets for com- 


] mercial and industrial uses. (112) 
= Fhp Induction Motors Made in NEMA 
Standard Frames, July 1951, 8 pages. 


An analysis of horsepower assignments 
made by the manufacturers to frac- 
tional-horsepower motors built to 
NEMA frames 42, 48, 56 and 66, in 
accordance with standard methods of 
rating; table lists manufacturers and 
construction details. (122) 


STRUTHERS-DUNN, INC., 150 N. 13th ST., PHILADELPHIA 7, PA. 
BALTIMORE @ BOSTON e BUFFALO @e CHARLOTTE @ CHICAGO @ CINCINNATI July 1951, 12 pages. Why and how 
CLEVELAND @ DALLAS @ DETROIT @ KANSAS CITY @e LOS ANGELES color is specified in design of business 
MINNEAPOLIS @© MONTREAL @e NEW ORLEANS @ NEW YORK e@ PITTSBURGH machines, appliances, instruments and 
$T. LOUIS © SAN FRANCISCO e SEATTLE @ SYRACUSE @ TORONTO industrial equipment; Armed Services 


Practical Approach to Color in Design, 
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KG 


Thousands or Millions.... 


ALUMICAST can produce quality castings 


in quantity, exactly to your specifications 


Let ALUMICAST give you a helping hand with your 
casting problems. You’ll be agreeably surprised with the 
results if you ask our nationally recognized authorities 


in research, metallurgy, engineering and production to 
put their know-how to work for you. 


Here at ALUMICAST, we have the most modern 
laboratory and production equipment to make permanent 
mold and die castings in aluminum or magnesium. Every 


step, from ingot to casting, is rigidly regulated. The 
quality of ALUMICAST castings is outstanding because 


ALUMICAST 


ALUMINUM and MAGNESIUM PERMANENT MOLD and DIE CASTINGS 
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of expert scientific control. This value, we call “E.S.C.”, 


is of great importance to you. It helps make good 
products better. 


No matter where you are located, you are cordially 
invited to consult us about your casting requirements for 
civilian or defense needs. We have sales engineers and 
representatives in leading cities. If you do not know 
the name of our man nearest you, write direct to us. 
ALUMICAST CORPORATION, 1519 N. Kilpatrick 
Avenue, Chicago 51, Illinois. 


“T.S.G. 


EXPERT 
SCIENTIFIC 
CONTROL 





planting trees with tractors 
to make fibres for industry 


With this MOSINEE Tree Planter, 1500 or 
more seedlings can be planted per hour! 
It completes the planting operation...even 


tamps the seedlings into the ground. 


This is the beginning of a 30 to 40-year 
cycle during which seedlings grow to ma- 
tured trees, ready for harvesting. They 
then will provide the kind of fibres needed 


for many products of industry. 


From seedlings to technically controlled 
industrial paper, MOSINEE safeguards 
every step in the process of making 

MOSINEE fibres 
that work for Industry. 


MOSINEE PAPER MILLS CO., Mosinee, Wis. 


MOSINEE 


makes fibres work for industry 


| 
| 


developments in functional use of 


color. (126) 


Corona Suppression Methods, June 195], 
4 pages. Basic mechanism of corona 
present in all high-voltage circuits, and 
three methods for preventing it. (131) 


Oiltight Wiring Systems Are Possible, 
June 1951, 12 pages. Problems involved 
in improvising with building construc- 
tion materials to meet current stand- 
ards for machinery wiring. (101) 


Fixed Capacitors for Electronic Circuits, 
May 1951, 8 pages. Trends in develop- 
ment of improved capacitors, and de- 
sign factors in selection of the best 
type. (124) 


Protective Controls for Low-Voltage In- 
dustrial Motors, May 1951, 12 pages. 
Functions of circuit breakers and cur- 
rent-limiting fuses in protecting motor 
branch-circuit and controller. (130) 


Thermal Insulating Materials, May 195], 
12 pages. Staff survey of standard and 
experimental materials covering service 
conditions, tolerances, effectiveness, 
cost and availability. (139) 


Electrolytic Corrosion Tests in Pressure- 
Sensitive Electrical Tapes, April 1951, 
8 pages. Several test methods are dis- 
cussed but the “corrosion current” 


method is preferred. (140) 


Military Specifications Controlling Plas- 
tics Dielectrics, April 1951, 8 pages. 
Specifications for materials essential in 
electrical and electronic equipment; 
why developed, and where applied. 

(106) 


Insulation Resistance of Thermosetting 
Laminates, March 1951, 8 pages. Re- 
port of extensive tests showing the 
effect of humidity and temperature on 
electrical properties of standard grades. 

(184) 


Relay Circuit Ideas from Miniature 
Train Control, March 1951, 4 pages. 
Where only the power line is available 
for control, these ideas provide inde- 
pendent speed control for two motors, 
or four selective control functions. (115) 


Gaging and_ Sorting Electronically, 
March 1951, 4 pages. Measuring heads 
and electronic circuits for automati- 
cally classifying parts according to di- 
mensional variations. (120) 


Developments in High - Temperature 
Metals and Ceramics, March 1951, 8 
pages. Electrical and mechanical prop- 
erties of metals and metal compounds 
for service at temperatures between 
1000 and 2500 C. (116) 


Crystal Rectifier Performance Evaluated, 
March 1951, 8 pages. Germanium di- 
odes compared with thermionic and 
metallic rectifiers for low voltage ap- 
plications outside communications field. 


(114) 


Unitized Electronic Design and Construc- 
tion Techniques, February 1951, 12 
pages. Based on study made by Stan- 
ford Research Institute for ONR. Ad- 
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UNUSUAL PROPERTIES OF 
G-E SILICONE RUBBER 


Heat—withstands continuous exposure 
to 450 F —500 F for short periods. 


Cold—flexible at —85 F. 


Electrical —excellent insulator; high 
dielectric strength. 






























Chemical—resists moisture, oxidation, 
ozone, sun, fungus, oils, chemicals. 


Resilience —low-compression set—even 
after exposure to high heat. 


Non-Sticking —doesn’t become tacky 
when heated. Won’t stick to metal. 


Bonding —can be bonded to almost 
anything with G-E silicone adhesive. 


SILICONE RUBBER WASHERS 
..new safety for 
hot-water relief valves 


G-E silicone rubber washers are now widely used in relief 
valves for home hot-water tanks and hot-water heating 
systems. Unusual properties of this remarkable new mate- 
rial that make it ideal for valve seats are: non-adherence to 
metal, low-compression set, low-water absorption and high- 
heat resistance. 

The many applications for G-E silicone rubber parts 





throughout industry include use as fire-wall seals in jet TAKE ADVANTAGE OF G.E.’s 
engines . . . hermetic (and chemical-resistant) seals in LOW-COST FABRICATING SERVICE 
capacitors . . . in waterproof ignition systems for military Why not check G.E.’s low-cost service for custom-designing 
vehicles. and mass-producing silicone rubber parts? Pioneer of sili- 


ae: cones, General Electric offers a large staff of silicone rubber 

Your design might suggest an unusual application for specialists to work out your parts problems. Specially de- 

oni . veloped G-E automatic equipment for making parts to 

G-E silicone rubber: parts, or a use already established. precision accuracy helps General Electric keep cost to 


Investi bi eee ;. you at a minimum. INQUIRE: SECTION F-5, PLASTICS 
stigate the many advantages of low-cost, G-E-fabri DEPARTMENT. GENERAL ELECTRIC COMPANY, 


Cated silicone rubber parts. PITTSFIELD, MASSACHUSETTS. 


You can pul yor cinefedlemce te _ 
GENERAL wo ELECTRIC 
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PRICES 
Model 110 Chronoscope . . 
Model 211 Input Adapter . 


From 10 Microseconds to 3 Seconds 


The time interval between any two 
components in electrical, mechanical or 
electro-mechanical systems can now be 
measured, simply and accurately, with 
American Chronoscope Equipment. 

The Medel 211 Input Adapter used in 
conjunction with the Model 110 Ameri- 
can Chronoscope separates the functions 
of STARTING and STOPPING the meas- 
urement of time. Simply connect the 
Start and Stop leads from the adapter to 
any two components of a system under 
test. Only the first complete elapsed 
time interval presented is accepted. This 
reading is indicated on the Chronoscope 
and remains fixed until reset. 


For complete description on these 
and other Chronoscopes and 
Adapters, write for Bulletin 200E 


CORPORATE 
___ MOUNT VERNON, N. Y. 


OLD OAKEN BUCKET 


ZG 


The old oaken bucket —full of 
green moss, brown lizards and 
rope drippings. That’s the old way 
— some people are sentimental 
about it and they go around the 
country looking for one — but that’s 
getting a drink the hard way. 

You wouldn’t want to live with 
an old oaken bucket — not for 
long. Why live with an old oaken 
bucket kind of tracing cloth, when 
you can get something as modern 
as Pel-X Water Repellent Tracing 
Cloth. 

Sentiment is all right in its place 
— but that place isn’t on a drawing 
board. Now is it? 

Pel-X is modern — it’s the best 
and we back up that claim with 
proof — your kind of proof — write 
for testing samples now — why 
not now? 


THE HOLLISTON MILLS, 
NORWOOD, MASS. 
NEW YORK PHILADELPHIA 


PeEL-X 


Se 


CHICAGO 


is backed by Holliston’s 50 years of leadership 


and experience in developing special purpose 


cloths for industry 


A 


WATER REPELLENT 


> 2 
” « 





vantages and limitations of unitized 
design and a number of typical exam- 
ples using preformed or printed cir- 
cuits, hermetic assemblies and embed- 


ment. (117) 


Fuses vs Circuit Breakers, February 1951, 
4 pages. Motor protection requirements 
analyzed, selection chart for protective 
devices for various circuits. (110) 


Report on Dielectric Research, February 
1951, 12 pages. Recent conference em- 
phasizes practical developments, and 
challenges need for fungus protection. 

(108) 


How to Lay Out Panels for Motor Con- 
trols and Wiring of Panels for Motor 
Controls, January, February 1951, 12 
pages, combined reprint. Panel types, 
standardization of components, elec- 
trical clearances, enclosure tempera- 
ture, selection of wire for power and 
control circuits, termination. (121) 


Electric Drives with Speed Control, Dec. 
1950, January, February 1951, 20 
pages, combined reprint. Broad survey 
of all types; flexibility, range, speed 
regulation, type of power supply, rela- 
tive complexity, cost; also, discussion 
of matching drive to load. (125) 


Reliable Electronic Equipment, January 
1951, 4 pages. Report of work done at 
ONR on components, design and main- 
tenance to obtain longer life for both 
military and industrial equipment. (102) 


Making Electrical Contacts Stand Up in 
Control Service, January 1951, 8 pages. 
Causes for failure analyzed; advantages 
and limitations of contact materials 
tabulated; how to increase contact 
life. (100) 


Molding Glass-Reinforced Plastics; Boro- 
carbon Resistors; Organoboron High- 
Temperature Resins. Combined re- 
print of three popular “Design Trends” 
articles from recent issues. (182) 


Matching Solenoid Characteristics to 
Load, June 1950, 8 pages. Increasing 
efficiency and reliability; nine sugges- 
tions for selection and application. (119) 


HEN the remaining supply for 2 

title appears to be insufficient to 
meet the expected number of requests 
for another month, it is withdrawn from 
the listing in this department and no 
longer offered through the Reader In- 
quiry Facility. It is difficult at times to 
anticipate the actual number of requests 
that will be received, and in a few in- 
stances a modest supply has remained at 
the conclusion of the listing. For the 
following reprints previously included in 
this department, letterhead requests will 
be filled as long as the limited supply 
lasts. 


V-Belt Drives for Adjustable Speeds, Jan- 
uary 1950 

Progress in Synthetic Mica, March 1950 

Applications for Low-Loss Plastics, May 
1950 

What Is a “50 C” Motor?, May 1950 

Cold-Rolled Electrical Strip, August 1950 
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Here’s why 
those in the know 
—demand 


All contacts machined from 
solid bar stock and 


electroplated with silver. 
insert retaining screw 


threads into metal barrel 
instead of plastic ...inserts 
can be removed easily. 


12 Ways of Reversing Capacitor-Start 
Motors, August 1950 

Design Limitations for Ceramic Parts. 
September 1950 

Speed-Torque Curves on an Oscilloscope, 
September 1950 

Safeguards for Safety in Electrical Prod- 
uct Design, October 1950 

Testing Coils for Shorted Turns, Novem- 
ber 1950 

Mechanical and Electrical Factors in 
Servomechanism Design, November 
1950 

Design Ideas from Abroad, December 
1950 

Practicability of Powder Metallurgy, Feb- 


ruary 1951 
More Power Out of the Same Motor 
Frame Size, April 1951 


Full-floating, non-twisting 
socket contacts provide 
alignment, relieve strain 
on contacts. 


Solder cups hand tinned 
inside only, make clean 
soldered connections. 


Bulk quantities (five or more) of any 
reprint listed here for which a supply is 
still available may be obtained at the 
following prices per copy on orders ac- 


Die-cast zinc integral cable ; ; 
7 e companied by remittance: 


clamp swaged to steel shell. 


Quantity Number of pages in reprint 
ordered 4-8 12 16 or more 





5 $0.50 $0.60 $0.70 
10 0.35 0.45 0.55 
25 0.30 0.40 0.50 
50 0.25 0.35 0.45 


As a special service to librarians to 
whom ELECTRICAL MANUFACTURING is 
addressed, a maximum of four copies of 
any one title will be supplied without 
charge. Quantities of five or more sup- 
plied at the price schedule above. 


Improved rubber bushing serves as 
cable relief, gives added insulation 


and weatherproofing. 
Improved patented latch locks ” ee 


connectors for added safety. 


If you talk to sound technicians anywhere you'll find 
Cannon Type P connectors are the accepted standard of 
quality ... taking a beating day in day out where frequent 
changes in circuits are required on all kinds of jobs up 
to 30 amp. capacity. 

The close attention to important details called out in 
the above illustration is typical of the care used in the 
design and construction of all Cannon Plugs—the world’s 
most complete line. 

The above type series is distributed through 
selected franchise distributors. The line is fully 
described in the Type P Bulletin. Engineering 
bulletins describing each of the many basic 
types of Cannon Plugs will be sent on request. 





Associations 
and Societies 


NBS Electronic Laboratory Is 
Established in California 
Establishment of a new National Bu- 
reau of Standards laboratory center at 
Corona, Calif., devoted to phases of elec- 
tronic research and development, was 
essentially completed in September. In 
the near future the most important activ- 
ity at the laboratories will be develop- 
sert, engaging side, shown at right. ment of guided missiles. Twenty-two 
buildings have been transferred to the 
Bureau from the Navy Department to 


Cc A hi Re oO » house the research center, which is neat 
E L EC T e : C | Los Angeles. 


Heat-Insulation Group Formed 

Since 1915 . One hundred engineers interested in 

CANNON ELECTRIC COMPANY heat insulation have organized the Ther- 

LOS ANGELES 31, CALIFORNIA mal Insulation Society. The first pres- 

ident is W. H. Zane, Du Pont Co. engi- 

Factories in Los Angeles, Toronto, New Haven. Repre- neer and vice chairman of the ASTM 

sentatives in principal cities. Address inquiries to Cannon C-16 c ro ; lati ifica- 
Electric Company, Department J-118, P. 0. Box 75, Lincoln --16 committee on insulation spec 

Heights Station, Los Angeles 31, California. tions. This new group meets once a 


Type P insert arrangements include 
2-3-4-5-6 and 8 contacts. All con- 
tacts are 30 amp. Capacity except 
those inP-8 layout which arel5 amp. 
Full scale layouts, front view pin in- 
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ASSEMBLIES —seupakor assemblies include metallized 


ceramic Induction COILS for radio receivers and transmitters; 
metallized ceramic SHAFTS for air-tuning condensers; MET- 
ALLIZED PLATES for making fixed rigid assemblies; ceramic 
trimmer condensers; printed circuits. 


CERAMICS —Stupakoff has long been a leading supplier 
of ceramic products for a wide variety of electrical and elec- 
tronic applications—precision made for all voltages, fre- 
quencies and temperatures. 


RESISTOR CERAMICS —Stupakoff Temperature-Sensi- 


tive Resistors are used for temperature indicating or measuring 
equipment such as Radiosonde, for infra-red light source and 
for heating elements. Supplied complete with terminals, in the 
form of rods, tubes, discs, bars, rings, etc. 


STUPALITH—a group of ceramics having remarkable 
ability to withstand extreme thermal shock. STUPALITH 
may be made to have zero, low-positive or low-negative 
expansitivities. Formed by conventional methods. Safely used 
at temperatures up to 2200° F. 


CERAMIC DIELECTRICS —stupakor makes general 


Purpose Ceramic Dielectrics for by-pass, lead through block- 
ing, standoffs and trimmer applications. Temperature com- 
Pensating Ceramic Dielectrics have coefficients from P-100 
to N-2700, and high K materials up to K-6000. Made in the 
form of tubes, discs and special shapes, plain or silvered. 


PRINTED CIRCUITS—amplisers, couplings, filters, in- 


tegrators, 
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(Above) Kovar Metal, 
the ideal alloy for glass 
sealing, is furnished in 
the form of tubes, rods, 
sheet, foil and fabri- 
cated shapes. 


(Right) Stupakoff Met- 
al-to-Glass Seals are 
made in a variety of et 
sizes and ratings. i 













Lee 


SEALS KOVAR-GLASS —rerminals; Lead-ins; Stand- 


offs—for hermetically sealing for mechanical construction in 
radio, television, electronic and electrical apparatus. Single 
or multiple terminal units, in a wide variety of sizes and ratings- 


KOVAR METAL —kovar is the ideal alloy for sealing to 


hard glass. Used for making hermetic attachments for electrical 
and electronic products. Available in the form of rod, wire, 
sheet, foil—or as cups, eyelets or other fabricated shapes. 





STUPAKOFF 
CERAMIC 


AND 


MANUFACTURING CO. 


LATROBE, PA. 
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BONDED-RUBBER 


® The primary function of LORD Mountings is to isolate 
vibration. When this is accomplished machines and equipment 
operate with higher efficiency . . . run smoother, quieter .. . 


service life is lengthened. Personnel fatigue is reduced... 
production increased ... scrap losses diminished . . . main- 
tenance costs lowered. 

All these important factors mean added sales appeal, and 
you will improve your product sales appeal by eliminating 
costly, nerve-racking vibration and noise. LORD Mountings 
protect equipment from either internal or external vibration. 

Vibration-control should be planned as an integral part of 
your product. LORD Engineers will assist you to most effec- 
tively adapt flexible mountings to your designs . . . select 
mountings of proper type, size, and deflection . . . position 
the mountings for greatest effectiveness. 

Whether you make sensitive instruments or massive 
machinery, it will be to your advantage to make LORD Vibra- 
tion-Control part of design. For improved product sales appeal, 
bring your vibration problems to LORD . . . Headquarters 
for Vibration-Control. 


LORD MANUFACTURING COMPANY, ERIE, PA. 


CALENDAR OF MEETINGS 


Oct. 9-12—Convention, The Elec- 
trochemical Society, Inc., Detroit. 


Oct. 15-19—33rd Annual National 
Metal Congress and Exposition 
and the World Metallurgical Con- 
gress, American Society for Metals, 
Detroit. 


Oct. 15-19—70th Semiannual Con- 
vention, Society of Motion Picture 
and Television Engineers, Holly- 
wood, Calif. 


Oct. 22-24—33rd Annual Meeting 
American Standards Association, 
Waldorf-Astoria, New York City. 


Oct. 22-24—7th Annual National 
Electronics Conference, Edgewater 
Beach Hotel, Chicago. 


Oct. 22-26—Fall General Meeting, 
American Institute of Electrical 
Engineers, Hotel Cleveland, Cleve- 
land. 


Oct. 29-31 — 20th Annual Meet- 
ing, Conference on Electrical In- 
sulation, National Research Coun- 
cil, National Bureau of Standards, 
Washington, D. C. 


Oct. 29-31—Semi-Annual. Meeting, 
American Gear Manufacturers 
Association, Edgewater Beach 
Hotel, Chicago. 


Oct. 29-31—Fall Meeting, Institute 
of Radio Engineers, King Edward 
Hotel, Toronto. 


Nov. 5-8—7th All-Industry Refrig- 
eration and Air Conditioning Ex- 
position, Navy Pier, Chicago. 


Nov. 15-16—7th Annual Meeting, 
The Magnesium Association, Bilt- 
more Hotel, New York. 


Nov. 25-30 — Annual Meeting, 
American Society of Mechanical 
Engineers, Chalfonte-Haddon Hall, 
Atlantic City, N. J. 


Nov. 26-Dec. 1—23rd Exposition 
of Chemical Industries, Grand 
Central Palace, New York. 


Dec. 2-5—47th Annual Meeting, 
American Society of Refrigerating 
Engineers, Hotel Roosevelt, New 
Orleans, La. 


month at the Franklin Institute of Phil- 
adelphia to hear a talk on a specific 
insulation material. 


AIEE Names Fellowship Winner 
Award of the Charles LeGeyt Fortes- 
cue Fellowship to Clarence J. Baldwin, 
Jr., of San Antonio, Texas, has been an- 
nounced by A. G. Conrad, chairman of 
the Fortescue fellowship committee of 
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RIVNUTS solve refrigerator fastening 
problem, cut assembly costs 


EFRIGERATOR designers had a puzzler on their 

hands in finding a way to fasten leveling feet 

to the cabinet. The metal was too thin to tap, and 

We welding would warp it. Besides, the threads would 
Mg gig eg Pao Ee be ruined in the enameling process. 

All these problems were solved by a B. F. Goodrich 

Rivnut—the only one-piece blind rivet with threads! 

Working from one side of the cabinet, one man installs 

the Rivnut in a few seconds. The easy-to-use power 

Cae. heading tool forms a bulge in the Rivnut shank —a 

— ee: “second head” that tightly grips the material. At least 

> LLL six threads remain clean to take the leveling-foot screw. 

Ss Installation is made after enameling without marring 

the finish. 

Besides these advantages, the quick, simple instal- 

lation of Rivnuts saves time, cuts assembly costs. For 

help on your fastening problem, write The B. F. 

Goodrich Company, Dept. EM-101, Akron, Ohio. 
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TORQUE? MATERIAL? 


f 


What’s your 
toughest 
fastening 
problem? 


Special Rivnuts with splined 
shafts or key (above) supply 
needed torque resistance. 


Firm grip of upset Rivnut on 
material, plus special closed 
end, gives tight seal. 


Even in thin materials, Rivnuts 
provide at least 6 threads for 
attachment. 


ATTACHMENT? FINISH ? 


RIVNUTS 
lick 


Me UL 
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Emons 


Fasten with Rivnuts—fasten to 
Rivnuts. Makes possible multi- 
ple fastening. 


Rivnuts can be installed after 
paint or porcelain finish is 
applied. 


*Figures given for aluminum. Loads for brass and steel Rivnuts about double. 


B.E Goodrich 


RIVNUTS 


The only one-piece 
blind rivet with threads 
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Typical Rivnut thread strength: 
6-32—964 lbs.; 8-32—1096 Ibs.; 
10-32—1326 lbs.* 


(NU VUUNEA0.0 0000 cAEGVETR TRA A AGASSI ARAN AAA RES 


SEND NOW 
FOR FREE RIVNUT 
DEMONSTRATOR 


Shows with motion how Rivnuts 
work. Explains construction, 
gives proved applications. 
Write to The B. F. Goodrich 
Company, Dept. EM-101, 
Akron, Ohio. 


them all! 


Sus nats UN ANETHA 





SMALL MOTORS 
FOR IMPORTANT JOBS 


MODEL A... 1/125 to 1/200 


MODEL C...1/250 to 1/500 H. P. 
ole, shaded pole induction motor. 
tures include accurately aligned motor 

..-oilless bearings. 


MODEL D... 1/50 to 1/1 H. P. 
4-pole, shaded pole indugion motor. 
Features include scientificallyJdesigned air 
intake ... dual cooling fans .. Jself-aligning, 
oilless sleeve bearings. 


These Gené¢ral Industries 


THE GENERAL INDUSTRIES co. 
DEPARTMENT D e ELYRIA, OHIO 


the American Institute of Electrical En- 
gineers. The fellowship was established 
by the Westinghouse Electric & Manu- 
facturing Co. in 1939. 


ASA Officers To Be Named 

At the opening session of the National 
Standardization Conference scheduled 
for October 22-24 in New York, election 
of officers and of new members of the 
standards council of the American Stand- 
ards Association will be announced. 
Council chairman W. C. Wagner of the 
Philadelphia Electric Co. will report on 
the activity by the group in the past year, 


Metallized Steel Corrosion Tests 

The American Welding Society 
through its committee on metallizing has 
organized a test program to determine 
the corrosion resistance of steel having 
metallized coatings of zinc and alumi- 
num, under exposure to different atmos- 
pheres. Preparation of over 4000 speci- 
mens has begun. Exposure will be for 
periods of from one to twelve years. The 
program and progress reports, when 
issued, may be obtained by writing to 
Secretary, Committee on Metallizing, 
American Welding Society, 33 W. 89 
St., New York 18. 


Baker to Receive 
IRE Medal of Honor 

One of the nation’s highest professional 
awards, the medal of honor of the Insti- 
tute of Radio Engineers, has been voted 
to Dr. W. R. G. Baker, vice president of 
General Electric Company and general 
manager of the Electronics Division at 
Syracuse. In announcing the award the 
Institute’s board of directors cited Dr. 
Baker for his “early technical contribu- 
tions to the radio transmitter art, his long 
sustained and effective leadership of in- 
stitute and industry engineering groups 
and his outstanding service to the Insti- 
tute.” The award will be made at the 
organization’s annual convention in 
March. 

Dr. Baker is treasurer of the Institute, 
chairman of its professional groups com- 
mittee and a member of its board of 
directors. He also is chairman of the 
National Television Systems Committee 
of RTMA. 


Standards 


Chains, Sprocket Teeth—Two standards 
have been issued by the Society of Auto- 
motive Engineers on transmission roller 
chains and sprocket teeth, and on it 
verted (silent) chains and sprocket teeth. 
Former, designated as ASA B29.1-1950, 
is 38 pages long and covers chain nomen 
clature, general proportions and dimen- 
sions, and interchangeability limits. Io- 
cluded in sprocket section is discussioo 
of types, profiles, dimensions, and diam- 
eter and tooth-form formulas. Supplement 
tary information is given on spr 

cutters, horsepower ratings, service fac- 
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THE NEW 


Poluken' 


INDUSTRIAL TAPES 


When you wrap outer wrapping around the fragile 
wire of a relay coil you have to be sure of two things 
—that the wrapping won't corrode the wire; that it 
will resist aging, abrasion, and moisture. 


Polyken Industrial Tape No. 156 solves both of 
these problems for you. The special rubber-base 
adhesive of No. 156 is noncorrosive to start with 
and stays that way. Its acetate cloth backing has a 
dielectric strength of 2,000 volts, an insulation re- 
sistance of 100,000 megohms, and a remarkable re- 
sistance to aging and abrasion. Yet No. 156 is only 
008 inches thick! 


The Allied Control Company, Plantsville, Conn., 
makers of relays and electronic controls, started 
using No. 156 at the suggestion of Polyken engi- 
neers and found it exceeded expectations. For in 


Wrap up your relay troubles 
in this great tape! 


Polyken Industrial Tape, Department of Bauer & Black, Division of The Kendall Company 
OCTOBER 1951 





TAILORED TO YOUR JOB 


\ 


Like a protective bandage, Po/yken 
No. 156 guards delicate wire leads 
against corrosion in this relay coil, 
which goes into radar equipment. 


addition to its noncorrosive and age-resisting qual- 
ities, Polyken Industrial Tape No. 156 wraps around 
coils easily and smoothly. Sticks to any surface as 
well as its own, and stays stuck. 


r 1 
| Polyken, Dept. EMK, 222 West Adams St., 
| Chicago 6, Ill. 
| For specifications and further information on | 
| this and other Polyken tapes, please send me | 
your FREE BOOKLET, ‘‘Tape is a Tool.”’ | 

Name Siinkoaaueeiiioaih ___Title | 
| a ! 
| Company = | 
Street Address 
| City Zone State | 
A cnan ears cenvciew-peanigiis eae asa anes cunndamnperenetengndanimminietienniiiaidis J 
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tors, lubrication, center distance, align. | 
ment, and maximum speeds. 
| The standard on silent chains is label- 
led ASA B29.2-1950. Of 24 pages in 
| length, it deals with chain nomenclature, 
sprocket tooth form, formulas for caleu- 
lating sprocket diameters, sprocket diam- | 
/eter tolerances, hub diameters, tooth 
\hardness, standard sprocket diameters | 
!and tolerances, chain proportions and” 
| widths, and sprocket face dimensions, ” 
Supplementary information is included 
on sprocket cutters and hobs. Tables list 
recommended horsepower capacities. 
Both standards may be obtained from 
| Special Publications Dept., Society of) 
| Automotive Engineers, 29 W. 39th St} 
| New York 18. Prices for B29.1 are $1.50 
| for SAE members, $3 for nonmembers; § 
for B29.2, $1 for members, $2 for non- 
| members. 


Ball, Roller Bearing Tolerances—A new 
20-page standard on tolerances for ball 
and roller bearings, B3.5-1951, approved 
by the American Standards Association, 
establishes tolerances and size limits goy- 
erning dimensional interchangeability of 
various types of bearings. Standard con- 
tains 15 tables specifying tolerances on 4 
bore, outside diameter and width, in 
different grades of accuracy. Types of 
bearings covered are annular ball; cylin 
drical roller, including journal; magneto; 4} 
| airframe; thrust ball; industrial and aire) 


oF a IN PRECIOUS METAL AND PRECIOUS frame needle; and taper roller bearings, | 


| Specifications are given for maximum) 

‘rmissible variation in diameter b 4 

METAL-CLAD ee WIRE ee TUBING ee FLATSTOCK Pima ae hall or valin ‘a 
assembled bearing; for hardness of balls 

.. CONTACTS..OR WAVE GUIDE? ings wed actions; ond ox con 


| groove dimensions. Tolerance classes} 
ABEC-1, ABEC-3, ABEC-5, ABEC-7,7 
a > > > oa 
UNION PLATE AND WIRE CO.’S LIFETIME RBEC-3 and RBEC-5, adopted by them 
| Anti-Friction Bearing Manufacturers 
OF EXPERIENCE IS AT YOUR COMMAND | Association, have been used. Copies of | 
standard may be obtained from the) 
ur Industrial Division is daily solving many of the | American Standards Association, 70 Ei 
oO . bl f Y g Y 45th St., New York 17. 
engineer's problems for contacts, contact materials 

3 : P ’ F J : | Testing Audiometers—Uniform meth- | 

collector rings, small fabricated parts in both precious ods for testing of audiometers used fo 
tal d . a i it checks on hearing ability are contained iff 
metals and precious metal-ciad as well as composite American Standard Specifications for 
base metals. Intimately bonded alloys permit you to Audiometers for General Diagnostic Pur- 


B : poses, Z24.5-1951. The standard audiom4 
use the many advantages of precious metals without |eter described is an electroacoustic gems 


“a: . . . erator with associated air and bone-con# 
sacrificing the desired physical and mechanical proper- Saslion sonsivers, peaviding aaa 


ties of the base metals. selected frequencies and intensities over 
| the major portion of the auditory range 
EVERYTHING custom made to YOUR specifications | Requirements are discussed relative 


| power supply, frequency range, hearing 


and YOUR tolerances. Nothing “Off the Shelf”. So loss interval and range, sound-presswi 


. . output, earphone noise, shock hazard 
you no longer have to FISH for quality. A letter of in- vic, ‘Goples may be obtained Sanne 


quiry to our engineers, stating your problems will bring from the ASA, 70 E. 45th St., New Yo 


| Fluorescent Lamp Interchangeability= 

ee wr. | Interchangeability specifications for 3 
| types and sizes of fluorescent lamps hav 

| been approved in the form of an equal 

|number of standards. Lamp types até 

Un l oO N PLATE AN D Wi RE Co preheat-start, instant-start, instant-st : 

» single-pin hot-cathode, bactericidal ane 

cold-cathode, in sizes ranging from 4 t@ 
100 watts. Standards give dimensional} 
and operating characteristics, and starting; 
requirements. Dimensions listed ate) 
/necessary for drawing plans for mante 
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SHARON STEEL USED IN CONSTRUCTION. 
OF FAMOUS BAILEY BRIDGES... 


Speed is the essence of modern warfare. bridge comes knocked down in steel 
Whole armies must move fast—even sections that can be easily transported 
over scorched earth. Retreating units and quickly assembled. 


must combat this speed—slow down Engineers are able to Steet impassa- 


the pursuer. A most effective method is ble ravine in a matter of minutes with 


the destruction of bridges. Rivers are Cae Resi tte RR 


natural barriers to a mechanized fight- 70 tons. This makes the Bailey Bridge a 


Tate olga vital instrument of warfare—one that 
The Army Engineers’ solution to de- requires tons of steel. Sharon Steel Cor- 
stroyed bridges is the Bailey Bridge. poration is a supplier of steel for these 
Resembling a large mechano toy, the bridges. 


*Specialists in STAINLESS, ALLOY, COLD ROLLED and COATED Strip Steels. 


SHARON STEEL CORPORATION 
Shaun, Penntyloaria 


DISTRICT SALES OFFICES: CHICAGO, ILL., CINCINNATI, O., CLEVELAND, O., DAYTON, 
O., DETROIT, MICH., INDIANAPOLIS, IND., MILWAUKEE, WIS., NEW YORK, N. Y., 
PHILADELPHIA, PENNA., ROCHESTER, N. Y., LOS ANGELES, CALIF., SAN FRANCISCO, 


CALIF., MONTREAL, QUE., TORONTO, ONT. 
For information on Titanium Developments contact Mallory-Sharon Titanium Corp., Indianapolis 6 





eoeee ol 1 Totally enclosed . . . ball-bearing. 


Externally ventilated, fan-cooled, 
non-clogging. Dust-proof, splash- 
proof, lint-proof. 


Standard NEMA dimensions. 
stant. - «inside and 


y impregnated to. 


facture of lamp holders and lighting fix- 


_ tures. Copies may be obtained from the 


American Standards Association, 70 E, 
45th St., New York 17, at $0.25 each. 


Electronic Core Material—“Metal Powder 
Association Data Sheet No. Ll” corre- 


| lates 25 basic designations of electronic 


core materials with corresponding pro- 
prietary designations of eight of the 


| leading core manufacturers. Thus chart 


enables determination of type of material 
used in most commercial products, and 
comparison between products. Copies 


_may be obtained free by writing to the 
| Metal Powder Association, 410 Lexing- 
' ton Ave., New York 17. 


| Electrical Brushes—American Standard 


for Brushes for Electrical Machines, 
C64.1-1950, has been approved and is 
now available. It covers definitions, di- 
mensions and tolerances, and test pro- 


| cedures needed for manufacture and use 
| of these brushes. The brushes are classi- 


fied into five types—carbon, carbon- 
graphite, electrographitic, graphite and 
metal-graphite—and into three groups-— 
fractional horsepower, industrial and split 
construction. Diagrams illustrate various 
types, including views of corners, ends, 


| edges and shoulders. Shunt terminals 


for brushes are also illustrated. Appen- 
dix contains spring design data form 
sheet. Copies may be obtained from the 
National Electrical Manufacturers Asso- 
ciation, 155 E. 44th St., New York 17, 
at $1.50 a copy. 


ASTM Supplementary Standards—The 
1950 supplements to the book of ASTM 
standards have been issued in six parts, 
giving 353 specifications, tests and def- 
nitions formulated in 1950 or revised since 
the printing of the book in 1949. Part | 
contains 328 pages on 66 standards for 
ferrous metals, including steel for pipe 
and tubes, castings, forgings, corrosion 
and heat resisting and metallic coated 
products; cast and malleable iron; and 
alloys. Part 2 has 232 pages on non- 
ferrous metals, including copper 
copper-base alloys for electrical and me- 
chanical usage, aluminum and copper 
conductors, aluminum, and _ die-cast 
metals. Part 3 of 364 pages includes 
standards on thermal insulating mate- 
rials, glass and glass products, ceramics 
and structural materials. Part 4 of 352 
pages includes standards on oils and 
paints, adhesives, shipping containers 
and paper products. Part 5 chiefly 
covers textiles and fuels. 

Part 6 has 296 pages and _ includes 
30 standards on electrical insulating 
materials (shellac. tubes and molded ma- 
terials, mineral oils, glass products, fab- 
rics and papers); plastics (melamine- 
formaldehyde molding compounds, opti- 
cal properties, molds and molding proc 
esses); rubber products (chemical analysis, 
aging and weathering tests, insulated wire 


| and cable, compressed asbestos sheet 


packing); thermometers and general test- 


| ing methods. The supplements, in heavy 
| paper cover, can be obtained from the 
| American Society for Testing Materials, 


1916 Race St., Philadelphia 3, at $3.50 
per part or $21 complete. 
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Gear Reduction Units 
Aircraft Reciprocating Engines 
Automotive Accessories 
Jet Propulsion Units 
Washing Machines 
Standard & Special Machine Tools 
Electrical Power Equipment 
Business Machines 


If you have a shaft sealing problem, Gits experience 
in these and many other specific applications can 
balanced . . . requiring prove of great and immediate value to you. 


only 25% more space Write today for FREE illustrated Brochure, or 
than lip-type seals. send us your seal problem. 


* Cartridge Seal . . . pressure 


G1ITS BROS.MFG. @o. 


1840 S. Kilbourn Ave. +» Chicago 23, Ill. 


Gits Lubricating Devices, 
The Standard For Industry For Over 40 Years 
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Add EXTRA SAFETY to 
YOUR PRODUCTS 


NO ifs, ands, or buts about it . . . burnouts and breakdowns cost 
plenty in needless repairs, production delays and parts replace- 
ment. Electrical products must be dependable year in, year out. 
And that calls for Mighty Mite Thermostatic controls — pre-set 
and calibrated at the factory for safe, dependable operation 
within precise temperature limits according to your requirements. 


NEW DUAL MITE 


Features new insulated case and super- 
sensitive dual action for difficult applica- 
tions. Has 500 watts capacity for tempera- 
tures 32 to 400 degrees F. Dielectric rated 
over 1300 volts. Accurate, pre-set fixed 
calibration. Size 2%” long x %” wide. 


Over 4,000,000 Installations 


Mighty Mite Thermostats help 
scores of manufacturers add 
greater safety and better per- 
formance in their products .. . 
and to increase profits, lower 
costs, too! Small enough to fit 
available space without design 
changes, Mighty Mite Thermostats 
feature tubular construction—no 
rivets, eyelets, screws, solder or 
fiber. They are dust-proof, moist- 
ure-proof, tamper-proof. 


Find out how Mighty Mite can 
help you to add buy-appeal and 
more profits. The descriptive 
folder ‘‘Product Insurance”’ tells 
the story. Write for your free copy 
on your letterhead. Our engineer- 
ing department is at your service. 


SG Ee VM UY a5 


PRODUCTION COMPANY 


217 ASH STREET 


AKRON 2, OHIO 





Book Reviews 


ASTM Manual on Quality Control of 
Materials—Published by the American 
Society for Testing Materials, 1916 
Race St., Philadelphia 3. 128 pp. $1.75, 


This manual, in heavy paper cover, is 
organized in three parts, taking the place 
of the widely used ASTM manual on 
presentation of data. Part 1 discusses the 
application of statistical methods, other 
problems of condensing the information 
contained in a single set of “n” observa- 
tions, and presentation of essential infor- 
mation in concise form. Special atten- 
tion is given to types of data such as 
would be gathered by individuals or 
committees and presented to the Society, 
with emphasis on the variability and fre- 
quency distributions of physical prop- 
erties of materials. 

Part 2 discusses problem of presenting 
limits to indicate the uncertainty of the 
average of a unique sample of “n” ob- 
servations. A form of presentation is 
suggested for ASTM reports and pub- 
lications. Restricted conditions are given 
under which this form is applied and the 
meaning of such limits is explained. A 
table permits calculation of 99 per cent, 
95 per cent and 90 per cent “confidence 
limits” for various sample sizes. Rules are 
presented regarding number of digits to 
be retained, and presentation of average, 
standard deviation and confidence limits. 
Constants for computing 95 per cent con- 
fidence limits are added. 

Part 3 presents formulas, tables and 
examples useful in applying the control 
chart method of analysis and presenta- 
tion of data. This method requires that 
data be obtained from several samples or 
be capable of subdivision on basis of 
relevant engineering information. Prin- 
ciples are discussed largely in terms of 
quality of materials and products. 


Ferromagnetism — by Richard M. Bo- 
zorth. Published by D. Van Nostrand 
Co., Inc., 250 Fourth Ave., New York 
3. 968 pp. $17.50. 


Written by a member of the technical 
staff of the Bell Telephone Laboratories, 
this monograph incorporates the knowl- 
edge which that group has found useful 
and provides a sourcebook covering the 
whole field of ferromagnetism. There are 
two main sections, one describing the 
magnetic properties of specific materials, 
the other dealing with magnetic phe- 
nomena and theories. The data are inter- 
preted by means of the domain theory 
which has recently made great strides in 
this role. The presentation is mainly de- 
scriptive and nonmathematical when dis- 
cussing materials. In the theory section, 
emphasis is on the physical concepts. 
large number of illustrations are , 
averaging almost one per page. Materials 
reported on in separate chapters are: 
pure iron; iron-silicon; iron-nickel; iron- 
cobalt; other high-permeability iron al- 
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. Custom-made fine wire! Just specify the 


electrical properties, flexibility, tensile 


strength, laying speed, uniformity and other 



















characteristics you must have. Our Hudson and 


Winsted Divisions will meet and maintain your 


gyrements specifications. 


Uniformity of product is guaranteed by our 
“Sty critical supervision which guards against vari- 

2 ations in size, structure and electrical values. 
Yes, “Fine Wire Made Finer!” That is why 


Hudson-Winsted fine wires are the first choice 







of electrical, radio, television and electronic 
manufacturers whose products are noted for 


Tell us your wire proklems and requirements. Our reliability and long life. 
research, engineering and production 


facilities are at your disposal. Let us quote! 











Nudson wire company 


general offices: ossining, n. y. winsted division: winsted, conn. 
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loys; cobalt, nickel, cobalt alloys, man. 
ganese alloys and other alloys; and per- 
manent magnets. In the theoretical dis- 
cussion data are included on the mag. 
netostriction effects of various ferromag- 
netic materials. A separate section deals 
with methods of measuring various mag- 
netic quantities. 

This is an important reference source 
either for the specialist in magnetic mate- 
rials or the designer who occasionally is 
confronted with a problem involving 
magnetic materials. The field is covered 
fully: all materials exhibiting magnetiza- 
tion including oxides and other recent de- 
velopments; our best explanations for and 
understanding of magnetism as covered 
by magnetic theory; magnetostriction 
and change of elastic modulus; domain 
theory; change of magnetic proper- 
ties with time. The approach is rather 
heavy in places, as demanded by the 
nature of the problems discussed; but 
many specific design suggestions, and 
curves and charts of design data are in- 
cluded. A chronological bibliography of 
over 50 pages starts with Joule’s paper 
in 1842 and concludes with 73 references 
published in 1950: a name index to this 
bibliography aids in locating references, 


An Introduction to the Theory of Control 
—by R. H. Macmillan. Published by 
the Cambridge University Press, 51 
Madison Ave., New York 10. 195 pp. 
$6. 


An exposition of the principles that 
underlie the action of servomechanisms, 
automatic controls and regulators, stress- 
ing the mathematical theory. After a dis- 
cussion of control system components, 
including measuring elements, _ relays, 
variable-speed gears and electric drives, 
the author gives equations, curves and 
diagrams of specific servo systems, stress- 
ing the performance characteristics. Gen- 
eral methods of analysis are then de- 
veloped through derivation of loop and 
overall transfer functions. Analytical 
methods of determining response using 
complex numbers and the Laplace trans- 
formation method are elaborated upon. 
Graphical means of greatly reducing the 
amount of computation required to de 
sign and predict the behavior of any com 
trol system are presented. 


Electroplating for Metallurgist, Engineer 
and Chemist—by J. B. Mohler and H. 
J. Sedusky. Published by the Chemical 
Publishing Co., Inc., 26 Court St, 
Brooklyn 2. 257 pp. $5. 


Important aspects of practical electro 
plating are covered without going into 
involved details of electrochemical theory. 
The mechanism of  electrodeposition, 
characteristics and control of plating 
baths, and properties of the deposit ae 
discussed. Operation and characteristics 
of specific baths are explained, including 
those for plating of cadmium, chromium, 
copper, iron, lead, nickel, silver, tin, Zim 
and electroplated alloys. Copper plating 
for selective carburization and diffusio® 
coatings receive coverage in separate 
chapters, as do factors involved in selec 
tion of a plating bath, practicability 
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ACTURING 


How to manage moods—electrically 


The parts enlarged in the illustration above are a drive 
gear, a shaft, and panels used in the many types of 
Superior Electric Company Powerstats. 

These parts have one characteristic in common. They 
are all made from Synthane, a laminated plastic. 

Superior selected Synthane for its combination of prop- 
erties. Synthane is dielectrically and mechanically strong, 
easy to machine, and is attractive in appearance. The 
panels are easily printed at a saving over engraving 
cost; the gear is silent. 

A Powerstat isa manager of moods. Installed in the light- 
ing systems of theatres, salons, banks, and other places 
of business and recreation, a Powerstat controls the inten- 


PLASTICS WHERE PLASTICS BELONG 
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sity and blending of light to help create any mood from 
the spectacular to the subdued, from reverence to revelry. 

Synthane is made in many grades, each particularly 
desirable for some electrical, chemical or mechanical pur- 
pose. Yet each grade possesses a combination of other valu- 
able characteristics. Light weight, mechanical strength, 
resistance to moisture, corrosion and abrasion, high di- 
electric strength, low power factor, dimensional stability 
under a variety of conditions, and ease of fabrication are 
just a few of them. 

Should these properties of Synthane suggest a possible 
application to you, write for more information. Synthane 
Corporation, 25 River Road, Oaks, Pennsylvania. 





Manufacturers of laminated plastics 
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continuous plating machines, and appli- 
cations of electroplating. Analytical con- 
trol of baths is reviewed. The glossary 
defines more than 100 pertinent terms. 


Basic Electron Tubes—by Donovan YV, 
Geppert. Published by the McGraw- 
Hill Book Co., 330 W. 42nd St., New 
York 18. 332 pp. $4.75. 


Physical structure, electrical character- 
istics, theory, and mathematics of eleven 
types of electron tubes are covered in this 
work. Only the tubes, not the circuit ap- 
plications, form the subject matter. Spe- 
cial tubes such as photomultipliers and 

ss sine mina aaa di multigrid mixers are not included, but 
: 7 fundamental principles governing their 
presents an interesting back- i e . : . : 
scacielt susie daeaaaion tl 3 porth operation are explained in connection 
sins onl ie aniiiaaiion te a ure with the basic tubes. The types covered 
induct, perdadadly tn. the eRN yno are: high-vacuum and gas _phototubes; 
hid. ebitied-anite-ond high-vacuum thermionic diodes; high- 
acide eatin Aly eo vacuum triodes; tetrodes and pentodes; 
invite you to send for your ie ; wane com wy beam- power tetrodes; cathode-ray tubes; 
vane : annus node glow-discharge tubes; thermionic gas 
‘ vide diodes; thyratrons; mercury-pool arc rec- 
tifiers; and ignitrons. Although the ap- 
proach is from a practical viewpoin, 
essential theory and mathematics are 
given, including atomic theory and elec- 
tron ballistics. 


ii The Home of IMPROVED Service sie : 

, = Engineering Graphics—by John T. Rule 
and Earle F. Watts. Published by the 

The IMPROVED SEAMLESS WIRE COMPANY McGraw-Hill Book Co., 330 W. 42nd 


INCORPORATED 1898 St... New York 18. 298 pp. $3.75. 


775 Eddy Street, Providence 5, Rhode Island 


This study of graphical methods and 
engineering drawing considers the sub- 
ject both from the analytical and repre- 
sentational viewpoints, filling what the 
authors feel to be a gap in present prac- 
tice by showing how many engineering 
problems can be solved more satisfactor- 
ily by graphical means than by mathe- 
matics. Relative to the representational 
side of the art, principles of projection, 
pictorial drawing, dimensioning and con- 
struction of working drawings are pre- 
sented through the use of simple exam- 
ples. The aim here is not to train a drafts- 
man but to give the engineer a usable 
knowledge of the principles with which 
the draftsman works. Concurrently there 
are inculcated the elements of graphical 
analysis, including graphical arithmetic 
and algebra, vector geometry, graphical 
scales for various types of equations, 
methods of finding constants for empit- 
Here at Comar, a P : ical curves, harmonic analysis of periodic 
competent staff of : curves, graphical integral and differen- 
engineers, plus vast, tial calculus, alignment charts and 
new production oe nomography. 
facilities insure more , 


rapid deliveri f ; , . 
a celneral a ; oe Vacuum-Tube Voltmeters — by John F. 


trical components. 2 - ns Rider. Published by John F. Ridet 
Write today. Your in- ~~ Publisher, Inc., 480 Canal St., New 
quiry will receive : York 13. 422 pp. $4.50. 

prompt attention. 

This second edition brings up-to-date 
coverage of diode, triode, rectifier-ampli- 
fier, tuned, amplifier-rectifier and _slide- 
back types of vacuum-tube voltmeters. 
Included are discussions of r-f and d¢ 
probes, and of design, construction, cali- 
bration and testing of vacuum-tube 
meters. Test schemes are individually 

ELECTRIC COMPANY explained for many laboratory applica 
3349 ADDISON ST., CHICAGO 18, ILLINOIS tions, including measurement of induc 
tance; capacitance; resistance; and M4, 
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WE PRACTICE WHAT WE PREACH 


Because we believe in our own gospel for eliminating vibration- 


loosened fasteners, we use FLEXLOCs to provide positive locking 
on the caster assemblies of our Hallowell Platform Trucks. 


Perhaps you have a vibration problem. If so, send for samples 
and literature 
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ELECTRICAL PARTS 


Teta 


Peres 


It's because hard rubber is far more than “just 
a good insulator” that it’s used in so many 
electrical parts. The familiar red magneto 
part above, for instance. It had to be wear- 
resistant and strong at 300° heat ... and eas- 
ily moldable with 17 inserts . . . in addition to 
high arc resistance (248) and high dielectric 
strength (600 v/mil). It's Ace Super Magnon 
hard rubber. 

Many Ace compounds... some with ten- 
siles as high as 10,000 psi. and moisture ab- 
sorption as low as 0.04% ... materials like 

the low power factor (0.6%), rigid 
X-2-B sheet for punched parts... 
and other Ace plastics such as high- 
impact (5.8 Izod) Ace-Hide; Saran, 
polyethylene, acrylics, etc., are cov- 
ered in the new Ace Handbook. 
Keep it under your thumb when de- 
signing for today’s production and 
tomorrow’s plans. 


Free to Design Engineers— 
80-page Ace Hard Rubber 
and Plastics Handbook 


93 WORTH STREET «+ NEW YORK 13, WN. Y. 


a-f and d-c voltages and currents. A large 
chapter is devoted to giving the operating 
characteristics and wiring diagrams of 
most of the commercially available mod- 
els. Maintenance and repair are dis. 
cussed in detail. 


Manufacturers’ 


Publications 


For these selected publications on ma- 
terials, components, technical data and 
engineering services write direct to the 
manufacturer on company letterhead, 
mentioning ELectricAL MANUFACTURING 
as your source. 


COLOR LIGHTING—A 24-page book- 
let entitled “Color Is How You Light it,” 
contains charts intended to enable engi- 
neers to predict how a painted surface 
will look under illumination from any 
one of eight sources of white light. In- 
cluded is a se-tion on color definitions 
and theory and a discussion of color psy- 
chology and applications in industrial ap- 
paratus and home appliances. Booklet, 
number FL-420, may be secured from 
the Advertising Dept., Sylvania Electric 
Products, Inc., 87 Union St., Salem, Mass. 


IRON CASTINGS—Booklet of 48 pages 
entitled “Hamilton Quality Castings” re 
views company history and gives pictures 
of a large number of company products, 
including small machine housings, gears 
and gear cases, electric range heating 
unit castings, motor end frames, ete. 
Gray iron Meehanite and high-nickel al- 
loy irons are among materials used. The 
Hamilton Foundry & Machine Co., 1551 
Lincoln Ave., Hamilton, Ohio. 


METALLIC OXIDE CORES—Bulletia 
of 12 pages illustrated with graphs de- 
scribes behavior characteristics of each 
of three grades of metallic oxide Ceramag 
cores under varying conditions of per 
meability, flux density, temperature and 
frequency. Dimensions are shown for 
cores used in TV transformers and deflee- 
tion yokes. Stackpole Carbon Co., St 
Marys, Pa. 


PRESSURE MEASUREMENT ELE- 
MENTS—Four engineering data folders 
totalling 14 pages illustrate and describe 
line of electromechanical devices for 
measuring pressure and transmitting the 
measurements to indicators, controllers, 
etc. Folder No. 61 discusses Bourdon 
tube pressure transmitters which send out 
electrical signals proportional to pressures 
above atmospheric. Pressure ranges from 
15 to 10,000 psi, accuracies, dimensions 
and wiring diagrams are given. Folder 69 
contains similar information on absolute 
pressure transmitters for vacuum sys 
tems, with full ranges from 50 mm to 

in. of mercury. Folder 70 covers bellows 
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“i It's TOPHET for Top Heat 


WILBUR B. DRIVER COMPANY 


150 RIVERSIDE AVENUE, NEWARK 4, NEW JERSEY 
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NOW! youscge 


BY MEANS 
OF SOUND 
VIBRATIONS 


Determines Resonant Frequency of 
Any Mass for Structural Strength 


NEW ELECTRO 


Sonometer 


Easily measures torsional and 


FOR 
TESTING flexural characteristics of any 
material or solid mass. The 


mechanical driver is placed 


Aluminum 
Carbon 
Electrodes 
Castings 
Concrete 
Ceramics 
Pressed 
Materials 
Plastics 
Metal 
Wood 
Many Others 


at one end of the sample 
under test and the pick-ur 
at the other. Power is fed into 
the driver causing sample to 
vibrate. The pick-up converts 
this vibration into electrical 
energy, and as oscillator is 
tuned to proper frequency the 
point of resonance is shown 
by the meter. Mode of vibra- 
tion and phase relationship 
are viewed on a cathode ray 
oscillograph. 


TT Ml) Teeth Meee eet mea) 


ELECTRO PRODUCTS LABORATORIES 
4501-M Ravenswood Ave., Chicago 40, Ill. 


Name 


Firm 
Street 


City 


Precision Instruments Since 1944 


Makers of the 
DYNAMIC 
MICROMETER 


Measures dynamic or 


lectro 


static displacement of 
° any metal body with- 


e out physical contact. 
a 
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transmitters for pressure measurements 
with full scale readings from 10 to 200 
in. of water. Folder 71 describes differ- 
ential pressure cells which have ranges 
from 20 to 300 in. of water, under static 
pressures from 250 to 3000 psi. Auto- 
matic Temperature Control Co., Inc., 
5200 Pulaski Ave., Philadelphia 44. 


MEN in 
INDUSTRY 


Orrin R. Broberg has been appointed 
to the post of mechanical development 
engineer of the Lamson Corp., Syracuse, 
N. Y., manufacturer of conveyors, pneu- 
matic tube systems, automatic loaders 


; eee 
Orrin R. Broberg 


and blowers. He will be responsible for 
design of all new products and will for- 
mulate development plans. During 
World War II, Broberg was associated 
with the Office of Scientific Research and 
Development. He is a member of the 
American Society of Mechanical Engi- 
neers. 


Stanton Holmberg and Leonard Kron- 
feld have joined the appliance design 
and development department of General 
Mills Research Laboratories, Minneapolis 
Minn. Holmberg was formerly with the 
Monarch Excavating Co.; Kronfeld was a 
project engineer in the Department of 
Defense. 


Appointment of Dr. Raymond C. 
Machler as director of research and 
member of the executive committee has 
been announced by Leeds & Northrup 
Co., makers of instruments and controls. 
Dr. Machler, formerly associate director 


New 
NT ea MPCs 
ee 


with concealed spring 


Meets U. S. Signal Corps 
Specifications 


This new Corbin Compres- 
sion Spring Draw Pull 
Catch has a concealed 
spring, flush surface, no 
protruding parts. 60 pound 
load at % inch deflection. 
Withstands 600 pound pull 
test. Overall dimensions 
are 2%x1%x %. 

For full details on this 
and other Corbin Draw Pull 
Catches, write or phone: 


CORDIN 


CORBIN 


CABINET LOCK 


DIVISION 


THE AMERICAN HARDWARE CORP. 


NEW BRITAIN, CONN. 
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for reduced finishing, faster assembly, lower costs 


PROJECT: Aircraft landing light motor housing 


and parts 


CUSTOMER: Grimes Manufacturing Co. 
Urbana, Ohio 


MOLDER: Plastic Research Products 


MATERIAL: High-grade general-purpose Durez 


phenolic plastic 








sS- 

ll 

d 

a @ “Now if only they'd made a plastic 

- tugged enough for this assembly!” 

ml Who hasn’t heard this in design 

18 plan meetings? Odd thing is, often 
‘they’ DO make such plastics. Durez 

is does especially, because we continue as 

ill always to specialize in the tough and 

2: versatile phenolics. 





The main point, as shown in these 
aircraft landing light parts, is to counsel 
with a custom molder early in the pro- 







Our monthly '‘Durez Plastics News”’ will 
keep you informed on industry's uses of 
Durez. Ask us to send a copy regularly. 
Durez Plastics & Chemicals, Inc., 1310 
Walck Road, North Tonawanda, N. Y. 
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‘ 3 No. K1@) in a Series on Plastics Skill at Work... 









ceedings. Your molder can take over 
wherever you want him to. Rewards 
may include reduced finishing, simpli- 
fied assembly, lower material costs, 
quicker delivery, better performance. 
When Grimes Manufacturing Co. 
changed the major and minor parts of 
this assembly from metal to molded 
Durez, a lot of machining was elimin- 
ated. The self-insulating property of 
the plastic made added insulation 











l; pays to use your 
custom molder’s know-how 


PHENOLIC 
— 
RESINS 


PHENOLIC PLASTICS THAT FIT THE JOB 










MECHANISM for loweringand 
raising landing lights from 
wings of aircraft is housed in 
four major moldings of Durez. 
Six smaller parts are used in the 
assembly. Molding-in of flanges, 
holes, ribs,and numerous metal 
inserts effects impressive sav- 
ings. High-grade general-pur- 
pose Durez has the needed me- 
chanical & electrical properties. ! 
Se i 
unnecessary. Molded-in metal inserts 
contributed further to lower assembly 
costs and faster output. 

The availability of Durez may give 
you and your molder a valuable time 
advantage in using phenolics. Why not 
talk over your requirements with him? 
He'll know which Durez molding com- 
pound is best for your job. For further 
information and technical assistance, 
our field staff is always at your service. 


A MOLDING COMPOUNDS 
INDUSTRIAL RESINS 


PROTECTIVE COATING RESIN 



























See eee cee oe ~- 


Special shapes are often the 


only way to meet rigid specifi- 
cations . . . the only way to 
reduce weight, to save space. 


Whether your problem is a 
transformer, a rotating de- 
vice, a choke or a saturable 
reactor, check with Thomas & 
Skinner. With their quarter 


century of experience, they 
can offer you a solution that 
will incorporate all the latest 
advances in technology and 
design. 


For peak performance to 
rigid specifications, make 
Thomas & Skinner your sure 


source for special laminations. 


THOMAS & SKINNER—Specialists in magnetics— 
permanent magnets and laminated cores. 


THOMAS & SKINNER Steel Products Company 
1120 East 23rd Street - Indianapolis, Indiana 


of research, succeeds I. Melville Stein 
who was recently elected to the post of 
executive vice president. 


George I. Cohn has been promoted 
to the associate professorship of elec- 
trical engineering at Illinois Institute of 
Technology. He had been assistant pro- 
fessor. 


Victor Sussin is new director of engi- 
neering of the Cory Corp., Chicago, 
manufacturer of electric kitchen appli- 
ances. Prior to joining Cory, he aided 
in the development of equipment for 
Hammond Instrument Co., Chicago. 


George W. Acock is the newly ap- 
pointed product application engineer 
of the Rome Cable Corp., Rome, N. Y, 
He had been chief electrical engineer of 
the John A. Roebling Sons Co., elec- 
trical wire division. He is a member 
of the AIEE insulated conductor com- 
mittee. 


J. F. Roberts, director of engineering 
in the general machinery division of 
Allis-Chalmers Manufacturing Co., has 
been named vice president in charge of 
engineering. 


Appointment of Dr. James F. Eversole 
as manager of research administration 
of Union Carbide and Carbon Corp. is 
now in effect. He will help coordinate 
research on alloys, plastics, etc. He had 
been superintendent of Linde’s Labora- 
tories, Tonawanda, N. Y. 


Election of Dr. Charles B. Jolliffe to 
the position of vice president and tech- 
nical director of the Radio Corporation 
of America and of Dr. E. W. Engstrom 
as vice president in charge of the RCA 
Laboratories division has been an- 
nounced. Dr. Jolliffe had served as chief 
engineer and assistant to the president. 
Dr. Engstrom had been director of 
research. 


J. C. Prior has been elected vice presi- 
dent in charge of production and engi- 
neering for the newly formed Sierra 
Electric and Manufacturing Co., Los 
Angeles. 


J. E. Piccardo has been named vice 
president in charge of pump research 
and development for the newly formed 


Barnes-Shasta Pump Co., Oakland, Calif. 


Charles A. Chayne, a vice president 
of General Motors Corp., has been named 
to head the Engineering Staff division 
at the new GM technical center north of 
Detroit. The center will contain te 
search laboratories, and a process de- 
velopment center and styling sections. 


A. D. Engle, formerly district engi 
neer, has been appointed assistant vice 
president for research for the Austin Co., 
Cleveland. 


Promotion of L. H. Middleton to the 


post of director of engineering has been 
announced by officials of the Electric 
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Versatile switch simplifies 


control of huge hot strip mill 


RED HOT STEEL STRIP races at nearly 1500 feet per 
minute from the big mill of the Kaiser Steel Corpora- 
tion at Fontana, California. Precision control of speed, 
tension, width, thickness and the flying shear which 
cuts the steel “on the run” requires many circuit- 
sequence combinations. Sturdy General Electric SB 
switches provide the necessary versatility and assure 
reliable performance. 


THIS IS JUST ONE EXAMPLE of the thousands of con- 
trol installations made easy with the compact, versatile 











Another job made easy by G-E 


CONTROL AND 
TRANSFER SWITCHES 


family of SB-type switches. By varying the cam and 
finger arrangements and number of stages, design 
engineers have utilized the General Electric SB-1-type 
switch, for example, with over 10,000 circuit-sequence 
control combinations. Standard parts and simple basic 
design mean long life and dependable operation. 


FOR FURTHER DETAILS see your G-E sales represent- 
ative, or write for Bulletin GEA-47 46, Section 856-76, 
General Electric Company, Schenectady 5, N. Y. 


856-76 
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Auto-Lite Co. C. R. Boothby has been 
named chief electrical engineer and C. C, 
Cipriani chief mechanical development 
engineer. 







MAGNETIC 
AMPLIFIERS ‘INC 


Affiliate of GENERAL CERAMICS & STEATITE CORP. 
11-54 44th DRIVE, LONG ISLAND CITY, NEW YORK ¢ TEL. STILLWELL 6-2191 






C. W. Miller has been named man- 
ager of transformer engineering for the 
transformer division of the Westing- 
house Electric Corp., Sharon, Pa. He 
joined the department in 1929, after at. 
tending the firm’s design school. 


























































PACKAGED SATURABLE 
PUSH-PULL TRANSFORMERS H. A. Ferris, formerly vice president 
ND and chief engineer of Halross Instruments 
MAGNETIC A Corp., Ltd., Winnipeg, Canada, is now 
AMPLIFIERS REACTORS manager of the newly formed Westem 
60 and 400 CPS 60 and 400 CPS Division of Canadian Aviation Elec- 

tronics. 
and higher 1 W to 1 KW 














VOLTAGE 
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ae MODULATORS 
DEMODULATORS 4 
MOTOR TOROIDA Airborne Accessories Corp. has moved 
SPEED L from 25 Montgomery St., Hillside, N. J., 
REGULATORS WINDINGS to 1414 Chestnut Ave., Hillside. 


Samica Corporation has been organ- 
ized by a group including Mica Insula- 
tor Co., Schenectady, N. Y., to produce 
a mica electrical insulation using a proe- 
ess developed in France in which raw 
and scrap mica is reduced to pulp and 
formed into sheets by an adaptation of 
paper-making processes. 








AMPLIFIERS AND COMPONENTS FOR: 
AIRCRAFT ¢ GUIDED MISSILES * ARMAMENT ¢ NAVAL 
INSTALLATIONS * ATOMIC ENERGY ¢ INDUSTRIAL 
CONTROL ¢ RADAR INSTALLATIONS °¢ TEST EQUIPMENT 


Write to Us for Engineering Proposals on Your Specialized Requirements 

















Nice Ball Bearing Co., 30th & Hunt- 
ing Park Ave., Philadelphia, has recently 
completed additions to its plant totaling 


Hew JOHNSON oh: er 
| Gregory Industries, Inc., is the new 
KNOBS anv DIALS 


corporate name of the former Morton- 
we , | 
wn 3 a P 


Gregory Corporation, producers of Nel- 

weld fasteners and associated equipment. 

Meant for the discriminating designer Arwood Precision Casting Corp. has 

or buyer who seeks accessories in keeping with converted a 24,000 sq ft plant in Tilton, 

high grade equipment — apart from the too N. H., for the production of investment 
common, yet in quiet good taste. castings. 

Combining new, distinctive styling with un- 

usually ae construction, these JOHNSON 











Burroughs Adding Machine Co. has 
acquired Control Instrument Co., Inc., 
Brooklyn, N. Y., designers and makers of 
electronic instruments and fire control 
devices. 


See eee eee = 

































Landis & Gyr, Inc., has moved from 

















Kasbs and Dish enhence the eppesence MANY sry 104 Fifth Ave. to 45 W. 45th St., New 
any electronic or electrical control equipment. Matching knobs -e AVAILABLE York 19 
The use of twelve flutes eliminates the usual with’, anal 2g three ass. rk 19. 
octagonal, bumpy effect yet provides excellent and }2eMolic skirts ie Or assembjey| 
2°, “emble, 


Waters Manufacturing, Inc., has been 
formed in Waltham, Mass. The firm has 
negotiated an agreement with Tech- 
nology Instrument Corp., of Acton, Mass., 
to manufacture miniature precision wire- 
wound trimmer potentiometers to specifi- 
cations of TIC Type RV7/8. 


gripping surfaces. 

Knobs are molded of black phenolic material. 
Walls are extra thick for added strength and all 
types have heavy brass inserts. Metal dials are 
of nickel silver with beautiful chromium plating 
in satin etched finish. Visibility of dial readings 
is unusually good. 


Plates ley, ‘am., op 















































WRITE FOR ILLUSTRATED SHEET Sterling Electric Motors, Inc., Los 
~ ee tan AND DIALS. Angeles, is going to construct a $1,000,- 
Py 000 plant in Van Wert, Ohio, to expand 


its gear manufacturing facilities. 


| oO al | %  @ ] | Oe ee ea Rex Corp., 51 Lansdowne St., Cam- 


E. F. JOHNSON CO., WASECA, MINNESOTA bridge 39, Mass., has taken over pro- 
duction, sales and development of the 
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Another new development using 


Oo “ 
f 


ARKING lamps and tail lights 

are living a longer, brighter 
life now—thanks to a new Geon 
plastisol-coated socket. This new 
development not only seals out dust 
and moisture from the socket as- 
sembly, but does away with such 
frequently unsatisfactory devices as 
boots, gaskets, grommets, etc. 

This new socket, used in certain 
1951 cars, is made possible because 
of the remarkable versatility of the 
plastisol coating made from Geon 
paste resin. 

A single dip operation using Geon 
Plastisol eliminates as many as three 
or four of the steps in the production 


Sock sealed tight 


TO KEEP LIGHTS BRIGHT! 



















of conventional socket assemblies. 
Many more automotive, electrical 
and mechanical parts can be simi- 
larly treated. 

Note, too, these processing ad- 
vantages with Geon paste resin. No 
solvents or expensive mixing equip- 
ment are needed. It is easily dis- 
persed in plasticizers to make 
paste-like fluid. You can use it for 
dipping or coating, for molding or 
casting. Many attractive colors may 
be obtained. 

Geon paste resin’s adaptability 
may suggest a product or product 
improvement to you—a new way to 
make sales—a new way to solve 


B. F. Goodrich Chemical Company raw materials 








B. F. Goodrich Chemical Company does not make this socket 
assembly, We supply raw materials for the coating only, 


materials problems. We make no 
finished products—supply raw ma- 
terials only. But technical advice is 
ready at your call. Write Dept.GE-10, 
B. F. Goodrich Chemical Company, 
Rose Building, Cleveland 15, Ohio. 
Cable address: Goodchemco. 





GEON RESINS « GOOD-RITE PLASTICIZERS . . . the ideal team to make products easier, better and more saleable. 
GEON polyvinyl materials e HYCAR American rubber e GOOD-RITE chemicals and plasticizers 
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For frequently used doors and panels, SOUTHCO 
Retaining Springs with a new smooth-action roller- 
bearing surface provide time-saving convenience and 
trouble-free long life. They hold doors firmly open, 
so that both hands are free to work, and they hold 
doors tightly closed to eliminate vibration, rattle 
and dirt. 


Several styles are available for a variety of spring 
tensions and door positions. Write for the whole 
story. SOUTHCO Div., South Chester Corporation, 
1409 Finance Bldg., Philadelphia 2, Pa. 


DOOR RETAINING SPRINGS 


Product Development Company’s Pro. 
delin Nonstrip wire which may be sol- 
dered directly without insulation strip. 
ping. 


Construction of a new plant near 
Kansas City, Mo., for Fairbanks, Morse 
& Co. is scheduled to start at once. It 
will include about 500,000 sq ft of floor 
space for production of engines and 
pumps. 


International Resistance Co. of Phila- 
delphia has purchased the Hardy Instru- 
ment Co., formerly of Forest Hills, L. 1, 
N. Y. Operations will be transferred to 
401 N. Broad St., Philadelphia. 


Royal Electric Co., Inc., Pawtucket, 
R. I., has acquired Nu-Way Electric Mfg, 
Co., socket manufacturers, formerly of 
Brooklyn. All equipment will be moved 
to Pawtucket. 


Airborne Instruments Laboratory has 
begun construction of a 50,000 sq ft 
engineering and _ production division 
building near Garden City, L. I. 


Duro-Test Corp., North Bergen, N. J., 
manufacturer of fluorescent and_incan- 
descent lamps and fixtures, has set up a 
new subsidiary, Duro-Test of California. 


Standard Electrical Products Co., Day- 
ton, Ohio, has purchased the factory and 
equipment of the Dayton Manufacturing 
Co. About 200 will be employed in the 
100,000 sq ft plant. 


The A. W. Haydon Co. of Waterbury, 
Conn., will henceforth be known as the 
W. Haydon Co., Division of the 
North American Phillips Co., Inc., having 
been purchased by the latter organiza- 
tion. 


The New York office of Dow-Corning 
Corp. has moved to 600 Fifth Ave. 


Battelle International, a new  non- 
profit research institute to be established 
in Europe this fall, is being launched by 
Battelle Memorial Institute, Columbus, 
Ohio, to conduct research in applied sci- 
ences, metallurgy, ceramics, electronics, 
etc. 


American Phenolic Corp. has com- 
pleted a new Chicago plant with 65,000 
sq ft of space which will house all 
synthetic production including molding 
of plastics and wire mill operations. 


Polarad Electronics Corp., 100 Metro- 
politan Ave., Brooklyn 11, has added 
27,000 sq ft of manufacturing space for 
military production. 


Precision Tube Co., Inc., of Phila 
delphia, has made plans for a new 
plant at North Wales, Pa., for the manu- 
facture of nonferrous seamless tubing 
from 0.01-in. to 0.50-in. OD. 


An order for fire control systems fot 
the Army’s Skysweeper antiaircraft gu? 
has been placed with the AC Spark 
Plug division of General Motors Corp. 
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® The extra protection of R & M end-heads is 
a plus all users appreciate, for—like R & M 
Weatherizing—it guards internal motor parts 
from harm and serious damage. You can see 
for yourself how this full-height enclosure 
sheds falling water and objects—why open- 
type motors, even outdoors, require no other 
cover. 


PROTECTED INSIDE AND OUT 


Nowhere else can you get the performance- 
protection of standard R & M All-Weather 
Motors... shrouded end-heads. . . rust-inhib- 
ited rotor and shaft... stator and shell pro- 
tected from moisture by a baked-on coating of 
“Robbinite” ... cast-iron end-heads and gas- 
keted terminal box with anti-corrosion treat- 
ments... sealed lead-ins... screened openings 
...and repellent grease that keeps moisture 
away from the extra-wide sealed ball bearings. 









































Fiull-Height Protection 
gives REM Morors 

A HEAD START ON 
LOWER MAINTENANCE 





Choose from these 
types, sizes. Poly- 
Phase to 50 h.p.— 
Single-phase and d.c. 
to 7% h.p.—in drip- 
Proof and splash- 
Proof housings. Ex- 
Plosion-proof and 


totally enclosed to 
40 hp. 
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OPENINGS ARE SCREENED 


End-head openings are 
screened on All-Weather 
Motors. Small animals, at- 
tracted by warmth, can't get 
in. This also excludes air-borne 
debris which might obstruct air 
passages. 


‘‘ALL-WEATHER” MEANS “USE ANYWHERE” 


All of these features— plus famous R & M qual- 
ity at every step of construction—make this 
special kind of standard motor ideal for any 
environment... dry, dusty, damp, wet, mild 
fumes. It’s another first for Robbins & Myers 
in a long list of motor improvements. 


AN EASY WAY TO SAVE MONEY 


All-Weather excellence and versatility bring 
new savings to power-driven products, for 
these cool-running, long-lasting motors sell 
at the standard-motor price. Also furnished 
with special heads, and as motor-parts for 
built-in applications. Write today for the A//- 
Weather Story, Bulletin E-400-M. 















ROBBINS « MYERS - INC. 


SPRINGFIELD 99, OHIO © BRANTFORD, ONTARIO 
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KESTER SOLDER 
PREFORMS 
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Use Kester Soft Solder Preforms for flame, oven, and induction 
soldering. Write today for samples and complete information. 


KESTER SOLDER COMPANY 
Wrightwood Ave., Chicago 39 » Newark, N. J. * Brantford, Canada 


































TOP-NOTCH OPPORTUNITY 
FOR TOP-FLIGHT 
PRODUCT ENGINEERS 


This large manufacturer of home laundry equipment 
wants immediately: 

RESEARCH DIRECTOR .. . with ability to 
head product research laboratory. Must have ex- 
perience in supervision and familiarity with mate- 
rials, testing, and production procedures in home 
laundry or related fields. 

MACHINE DESIGNERS .. . experienced in 
product development in home laundry or related 
fields and familiar with production requirements. 


If you can fill one of these jobs—and would like a salary 
in line with your education and background . . . plus par- 
ticipation in outstanding bonus plan and supplementary 
benefits . . . and an opportunity to live in a community 
considered the ideal vacation spot by thousands . . . send 
us your experience record now. We’ll give you a prompt 
reply and arrange an early interview if your record indi- 


cates that you’ll meet our requirements. Write to J. M. 
Ranum. 


WHIRLPOOL CORPORATION 
201 N. State Street, St. Joseph, Michigan 
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It is expected that the project will re- 


quire employment of up to 2000 addi- 
tional workers by the AC division. 





The newly formed Sierra Electric and 
Manufacturing Co. of Los Angeles has 


purchased the McDonald Manufacturing 
Co., plastics and electrical producers. 


New address of the Hitchiner Manu- 


facturing Co. is P. O. box 128, in Milford, 


N. H., where the firm’s recently con- 


structed plant will be equipped to make 


precision investment castings. 


Neomatic, Inc., manufacturer of elec- 
tronics components, has doubled its ca- 
pacity for production of subminiature 
relays by moving to larger quarters at 
11632 San Vicente Blvd., Los Angeles 


Branson Instruments, Inc., has moved 
its facilities to a new plant at 430 Fair- 
field Ave., Stamford, Conn. Floor space 
is doubled, enabling increased produc- 


tion of line of electromechanical devices. 


Barnes Manufacturing Co., Mansfield, 
Ohio, has purchased all assets of the 
Shasta Pump Co., Oakland, Calif. The 
new organization will be known as 
Barnes-Shasta Co. and will make the 
complete Barnes line of pumps. 


Electronic Devices, Inc., 429—12th 
St., Brooklyn 15, has acquired Precision 
Rectifier Corp. The latter organization, 
operating as a division of the parent firm, 
will produce selenium rectifiers. 





Anderson Valve Works is now lo- 
cated at 9th & Adams Ave., Marion, Ind. 


The name of the Ferro Enamel Supply 
Co. of Kirkland, Ill., has been changed 
to Ferro Electric Products, Inc., for im- 
proved product identification. The con- 
cern is a subsidiary of Ferro Corp. of 
Cleveland. 







Jack & Heintz Precision Industries, 
Inc., has changed its corporate name to 
Jack & Heintz, Inc. 


Design Trends 


(Continued from page 160) 








The latter component provides insu- 
lation between contacts and _ serves 
also as an overtravel end stop. Finally, 
the stationary contacts are inserted 
in an air press. 

Wiring terminals are formed-up 
ears on the contact pieces. Electrical 
connections are made with wire bind- 
ing screws threaded into speed nut 
impressions which eliminate need for 
piercing, extruding and tapping ter- 
minal screw holes. 

The switches are rated at 3 amp, 
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& tooling costs reduced 667%4% 


3 


Let Mr. Ray Blakeman, president of Blakeman Bros. Electric Mfg. Co., 
Los Angeles, tell you this story of savings with Plaskon Alkyd Mold- 
ing Compound in the manufacture of his company’s commercial and 
residential watt-hour meter-mounting devices. Mr. Blakeman writes: 
“Tooling cost is about one-third using this material as compared to the 
tooling cost of other plastic materials”...“We have found that Plaskon 
Alkyd lends itself very well to automatic molding, giving us a high 
production rate on automatic presses’...“Percentage of reworks and 
breakages is extremely low”...“Our particular device requires a high 
dielectric strength for which Plaskon Alkyd is noted”...“Since using 
Alkyd we have not had one operating failure...of our product.” 


Here is more evidence that parts can be molded better and faster at 
lower cost—with the amazing quick-curing plastic which has created 
new concepts of speed and economy in compression molding. 


It may pay you well to check the possibilities of Plaskon Alkyd 
in relation to your product. We will be glad to send you a complete 
set of the latest bulletins describing the many unusual proper- 
ties of this unusual thermosetting plastic molding compound. 





PLASKON DIVISION .« tissev-owens- ForD Gtass co. 
2137 Sylvan Avenue « Toledo 6, Ohio 
In Canada: Canadian Industries, Ltd., Montreal, P. Q. ® 


Branch Offices: Boston, Chicago, New York, Rochester, Los Angeles 
Manufacturers of Molding Compounds, Resin Gives, Coating Resins 
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ROTH RESEARCH BRINGS 
SCOR PURSE RMS MORIN oe: 
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Roth Makes 
Rubber Resist 
000° F. 
Temperature 


The illustration at the left shows 
the heat-resistant seal used in 
coupling the metallic hose that 
carries live steam from car to cat 
of America’s passenger trains. 
Fabricated by Roth engineers to 
the exacting specifications of 

the Vapor Heating Corporation, 
more than 500,000 of these 
heat-resistant rubber seals are 
now in service. Since 1923, 
Roth has successfully served 
Vapor Heating Corporation’s 
exacting requirements 

for molded rubber parts. 


FULLFILL 
CONTRACTS 
FASTER 


GET THIS INFORMATIVE 
MANUAL Now—!'ree! 


Mail coupon and learn how Roth 
research and Roth facilities can help you 
in developing bids, improving present 
products; or by creating a special formula, 
cut costs, boost output, and 


simplify production. 


ROT] RUBBER COMPANY 


1858 §, $4th Avenue 
Chicago 50 > 

Custom Manufacturers of 
Industrial Rubber Products 


Name 
Position 
Company 
Address. 


Ss ccecieaeaiciatneaiidsigeneeenntn OND icemNO caccaiictcmslies 


_ 


24 volts a-c and are made in one, two 
or three-station construction, in ivory 
or brown finish. They may be 
mounted directly over a wall opening 
or, by means of a mounting bracket, 
in a standard switch box. 000 


Ethyl Cellulose 
Radiosonde Case 


Tough, lightweight molding 


cuts weight and size, provides 
necessary protection under spe- 
cified service requirements. 


TY THYL cellulose, one of the im- 
EH; portant plastics used in military 
equipment during World War II (the 
proximity fuse was a notable ex- 
ample), is assuming renewed signifi- 
cance in various new applications 
where its toughness, light weight, 
good dimensional stability and good 
electrical properties provide advan- 
tages. Ability to be molded in strong 
thin-wall sections is another plus 
factor. 

Illustrated here is an instrument 
housing for the AN/AMT-2 Signal 
Corps radiosonde measuring overall 
4% in. x 6% in. x 5% in. high and 
molded in ethyl cellulose. The mold- 


Ethyl cellulose housing, above, for 

Signal Corps radiosonde; below, a” 

open view showing details of the 
four-part molding. 
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Everson Electric Co. counts on SILASTIC TAPE 
“.--When insulation must stand up at 500° F” 


For outstanding insulation characteristics and for lasting performance 
at high temperatures, the choice is Silastic* Tape at Everson Electric 
Company, Allentown, Pa., manufacturers of armature, field and stator 

coils for railway and heavy-duty industrial applications, 






















“The ability of Irvington’s Silastic Tape to stand operating tempera- 
tures up to 500° F increases the life of our coils,” says Everson, “and 
it saves space too.” 


Here are some other reasons why so many leading manufacturers turn 
to Silastic Tape: 


The combination of Fiberglas** cloth and Silastic rubber impregna- 
tion and coating gives high tensile strength and excellent chemical 
resistance, even at high temperatures, 


After vulcanizing, Silastic Tape forms a solid insulation mass, free from 
voids or air pockets . . . moisture-proof, extremely abrasion-resistant. 


Worth looking into, isn’t it? Ask for the full story today! 


*@Dow Corning ** ® Owens Corning Fiberglas Corp. 


0006000800008 8OO8HOOSOSCSOCSEOCOCOSCCOCC ODA 













| Irvington Varnish & Insulator Company 
Send this convenient coupon now | 6A Argyle Terrace, Irvington 11, N. J. 
oe : Gentlemen: 
| Please send me technical literature on Silastic Tape. 
rvington | ~~ 
| 
for Or TE ici arereendinecsinssensienbiainiccessotnainccaiihtate in 
- VARNISH & INSULATOR COMPANY sae eee . 
. ngton 11, New Jersey ae eR icdits Deincisnthitinies 
Plants: El Monte, California Hamilton, Ontario, Canada | 
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BEARER FON A owe « 


s 
y 


no matter the shape or size . . . from drawer handles 
to driving wheels . . . in plastics, from acetate 
through neillite to zyrox . . . by injection, 
compression or transfer molding . . . 


If your part comes from Watertown — It’s got to be right 


Our equipment is up to the minute .. . 

Our laboratory is second to none... 

Since 1915 precise perfection in plastic parts 

has been our bread and butter . .. Why not benefit 
from those long 35 years of knowing how? 


Whether your job is simple 


or complex . . . won't you 


call on us? WATERTOWN MANUFACTURING COMPANY 


100 Echo Lake Road, Watertown, Connecticut 
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ing is in four parts: (1) The main 
piece. (2) Hinged door in the bottoin 
of the main piece; (3) Top cover. (4) 
A flat piece which snap-fits into the 
top cover to shield two terminals on 
the cover. The cover and the hinged 
door on the bottom are held closed 
by metal spring clips which fit into 
molded-in grooves. Design involved 
a number of intricate molded-in de- 
tails for housing the various com- 
ponents of the electronic sensing and 
transmitting circuits. 

According to Specification No. 74- 
124, Radiosonde AN/AMT-2(—), as 
amended August 3, 1950, the service 
specifications call for the equipment 
to be operated at any temperature 
in the range of —90 C to +60 C; at 
any relative humidity up to 100 per 
cent; and to withstand severe tests for 
ruggedness as detailed in the next 
paragraph. Signal Corps Engineering 
Laboratories are responsible for sonde 
specifications both for the Army and 
the Air Force. 

Tumble test for complete equip- 
ment. The packaged equipment shall 
be subjected to the following test: 

a. Stand shipping container on end 
on concrete or hard wood floor. 
Push on top edge to let box fall 
on its side. Repeat until each 
side has received one flat fall. 
Alternate positions of ends be- 
tween falls. 

. Stand shipping container on end. 
Lift approximately 3 ft above 
the floor and drop vertically. 

‘.. Lift the shipping container ap- 
proximately 3 ft above the floor 
and drop on one corner. Repeat 
for the diagonally opposite 
corner of the same end. Reverse 
the box position and repeat fall 
on each of two diagonal corners. 

d. Place the shipping container on 


For playback only (not recording) 
this portable machine developed by 
Audio-Master Corp., New York, plays 
magnetic tape recordings. Built-in 
amplifier drives a 5-in. speaker. De- 
veloped to play a library of high- 
fidelity l-hr tape recordings. 
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SPECIAL APPLICATION 






























































meee” 
1de 
a FRACTIONAL HORSEPOWER 
we eo T oS 4 % Series motor suitable for 
; many intermittent duty 
1p- applications where space 
ral] and weight are impor- 
tant considerations. 
ond 
Or. 
fall ; 
ach Completely enclosed motor 
ae with ball bearings insures 
all. : operating continuity in pump 
rye and similar applications. « 
be- Compactly designed, |. \ } 
capacitator-type | 
induction motor for Heavy-duty turbine 
nd. wire recorders, elec- driven by a high- 
3 tronic tube cooling, speed universal motor 
ove -and similar services. for commercial va- 
: cuum cleaner service. 
ap- : : . 
oor ¢ Successful operation in many thousand motor-driven 
reat products and devices— over a period of 36 years — has ii acter 
site . =13 ; reducer permits a straight- 
: proved the thorough reliability of Lamb Electric Motors. oe ee 
Prse construction; insures 
fall The long life and dependable day-in and day-out service good performance. 
ers. for which Lamb Electric Motors are known, results largely 
* on 


from the fact that they are designed to provide the exact 
electrical and mechanical requirements for each product 
-—— they drive. 


This special engineering assures the motor qualities essential 





Series universal motor 


for top product performance and usually results in savings — a 
in space, weight and cost factor. shaft at right angles 


to armature shaft. 


THE LAMB ELECTRIC COMPANY °¢ KENT, OHIO 


< 
THEY'RE GOING INTO AMERICA’S Fines? PRODUCTS ey 
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by 
lays 
t-in 
De- 
igh- 






SPECIAL APPLICATION MOTORS 
FRACTIONAL HORSEPOWER 
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PTAA PENA ees - 


An unmatched 
combination of 


Hvys 
6000 


Deriving its exceptional combination of 
properties from the epoxide resins (syn- 
thetic-thermo-setting), the Hysol 6000 
Series is a group of versatile materials 


used in casting, coating, laminating, pot- 
ting and for machined parts. 


ELECTRICAL PROPERTIES 


Hysol 6000 offers a dielectric constant 
of 3.49 at one megacycle; a loss factor of 
0.091 at one megacycle; and a power 
factor of .026 at one megacycle. It has 
an arc resistance of 135 seconds, and a 
dielectric strength (step by step on \% 
inch section) of 350 volts/mil. 


SPECIAL FORMULATIONS 
From the basic cast resin a wide variety 
of special formulations can be made to 
provide specific desired characteristics. 
The material is available in three forms 
—as cast rods, tubes and sheets; as a 
casting resin; and as a solution. 


Write for Complete Technical Data. 


oughton 


laboratories; inc. 


OLEAN, NEW YORK 


Plants in Olean, N. Y. and Smethport, Pa. 
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one side. Lift by hand to a 
height of approximately normal 
carrying position and _ heave, 
letting the box fall on one side. 
Repeat for the 3 other sides. 
Place the shipping container on 
one side of the floor. Roll over, 
bouncing each side once. 

The ethy] cellulose housing replaces 
one formerly made from a corrugated 
board, 16-point Kraft, faced with a 
“B” flute, with the outer surface 
covered with 30-lb white flint or 
lacquer-covered paper or equal. A 50- 
per cent reduction in size and a sub- 
stantial reduction in weight has been 
attained by the changeover. 

The housing was molded by Mold- 
ed Insulation Company, Philadelphia, 
using Hercules Powder Company’s 
Hercocel E molding powder. The ma- 
terial is white opaque in color, and | 
has a titanium dioxide filler. O 0 CO | 





Engineered Crates 


LLUSTRATIONS show conversion 

economy in packing American 
Blower Company, Columbus, Ohio, 
fans and heaters in prefabricated wire- 
bound crates. 


Fig. 1 shows a Model A Ventura | 


fan suspended in a 
signed interior frame insuring pro- 
tection from shock and _ vibration. 
Changeover from original packing to 
prefabricated wirebound crates re- 


specially de- | 


| 


duced weight from 78 lb to 65 Ib; | 


cost from $3.71 to $2.31; 
53 man-minutes to 

Fig. 2 shows one-piece wrap- 
around wirebound mat of shipping 
crate partly folded into position around 
a Model I Ventura vertical-fin heater 
to provide a secure pressure-pack and 
a vibration and shock isolator. Econ- 
omies: weight 214 lb down to 170 
lb; cost $5.43 vs $3.51; labor time, 
44 down to 12 man-minutes. 


labor from 
17 man-minutes. 


Only two different crate bases need 
be kept in stock, one with eight pre- 
drilled holes for the three smaller 
models and two with six pre-drilled 


Fig. 1—Ventura fan is suspended 


from two interior supports. 


TAP-LOK 
LNB 


save 
Man-hours 
and 
Customers 


TRIPPED threads 

quickly kill customer 
goodwill. To prevent 
tapped thread failure in 
light metals, plastics, 
wood and similar materials, sound engineer- 
ing calls for some form of hard bushing to 
increase the shear area. Among the vari- 
ous types available, TAP-LOK INSERTS 
have several important advantages: 


U S Petent 2 455,885 


(1) Self-tapping, they save many man- 
hours in assembly, in continuous 
production. 


(2) They hold rigidly in position. 
(3) Their cost is relatively low. 


The TAP-LOK INSERT is quickly in- 
stalled with a simple driving tool into a 
cored or drilled hole equal in size to a tap 
drill hole for the external thread of the 
Insert. It cuts its own thread, saving the 
cost of a separate tapping operation. It 
remains secure because the torque neces- 
sary to dislodge it is greater than the 
torque a standard machire screw can with- 
stand. It suffers none of the uncertainties 
and losses in assembly that accompany the 
use of molded-in and cast-in inserts. 


Send for samples and 
descriptive folder. 


Also manufacturers of 
Groov-Pins—for positive 
locking press fit. 


i Bd 


CORPORATION 


1125 Hendricks Causeway 
Ridgefield, New Jersey 


ee aad 
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Today, the steel business is your business 
— it needs all your SCRAP, Now! 





ATS 
aad ee that every steel user were suddenly told that cannot be met unless at least 100,000 tons of “‘pur- 
yous he had to turn in a half-ton of scrap before he could chased”’ scrap roll into the furnaces—every day. 
get a ton of steel. It would start the most gosh-almighty The bulk of this scrap must come from industry. 
treasure hunt for scrap that ever happened. That’s why we’re asking for your all-out help. That’s 
In effect, this ‘‘no-scrap, no-steel’’ situation virtually why it’s so important that you make the drive for scrap 
in exists. For without all the scrap that industry can search part of your daily operations. Make it your business to 
in out and start on its way to the mills, steel production encourage every employee to report any obsolete, broken 
| the will surely drop. It’s as serious as that. or worn-out machinery, tool or equipment that has seen 
5 More scrap is urgently needed. Today the mills are its day. From this dormant “junk” must come the 
= turning out more steel than ever before. But they’re heavy melting scrap that the mills need most. Don’t let 
with- scraping the bottom of the barrel as far as scrap is con- your scrap lie idle; send it on its way. How about it, 
— cerned. Defense and domestic demands for steel simply pardner? 















You'll find your local scrap 





dealers listed in the yellow 


pages of the phone directory. 





This page would ordinarily be used to tell you about 


U°S*S CARILLOY STEELS 


but, because without SCRAP we cannot produce steel, 
we are asking instead for your all-out help in getting 


UNITED STATES STEEL COMPANY, PITTSBURGH - 


more SCRAP to the mills. 





COLUMBIA STEEL COMPANY, SAN FRANCISCO 








TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 
UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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Fig. 2—Wrap-around wirebound mat 
for fin heater. 


holes for the two larger models of 

sets. Formerly, each base made by the 

a WELL-CAST American Blower Corp. crate depart- 
ment had to be individually drilled 


WEIGHT : tt to fit the unit. oog 
- ae magnesium : 


my “3 ees or aluminum Inconel Nonmagnetie 


casting IS N THE article “Materials for Fas- 
your ready tenings in Electrical Applications” 
in the August issue, Inconel was in- 

answer cluded in a group of mildly magnetic 
; materials mentioned on page 121. 

W. A. Mudge of International Nickel 

Company calls attention to the fact 

that Inconel is nonmagnetic at room 

temperature, and should not have 

been included in this group of nickel 

alloys.—N. N. Veeder. oadg 


Bridged-Tee 
Phase Modulators 


a- =e 


4] Years’ experience producing Three circuits in which va- 
quality lightweight castings for riation of a control — 
the aircraft, textile, pneumatic the phase of an applied sig- 


nal without changing the 


tool, automotive, domestic ap- aiden 


pliance, and other diversified in- 


dustries everywhere. HASE modulation with variable- 


resistance or variable-reactance 
lattice networks generally requires the 
use of push-pull circuits which are 
symmetrical to ground. These circuits 
have several possible limitations: 
many do not permit grounding of 
input, output or the controlling im- 
pedance; some change the attenua- 
tion along with the phase; many can- 
not be loaded appreciably; all require 
simultaneous variation of two circuit 
elements. 


Well-Made Wood and Metal Patterns 4 5 Bridged-tee phase modulators de- 


A B Casti veloped by Dr. M. G. Pawley of the 
mpco Bronze Vastings National Bureau of Standards do not 


have these limitations. A single vari- 
able impedance suffices for wide 
phase shift with constant attenuation. 
The circuits have a common ground 


and can work into low-resistance loads. 
THE W i % | ad p w BRONZE & ALUMINUM CO. These networks have been successful 
ly used in circuits related to radio 
telemetering and _ servo-mechanisms. 


2515 EAST 93rd STREET e CLEVELAND, OHIO One is suitable for a voltage control. 
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SENSITIVE RELAY 
built for long service 


SW RELAY 


ULL EERE LLL 
Fe 


ia 


TTT hal ag SENSITIVITY: 
Plus Dependability! COIL: 


The new Allied SW oleh Mohit a) 
an economical combination of CONTACTS: 


both these important qualities. 

Here are the facts on _ this 

newest relay in the famous MOUNTING: 
Allied line 


SEE 


Bulletin SW gives complete details. DIMENSIONS: 


Send for your copy today. 


HT: 
TMEV MET -Val> MC] Zl T wae 


Hermetically Sealed 


Supplied 
with 
OCTAL PLUG 
or SOLDER 
TERMINALS 


S.P.D.T. .012 wattsd.c.| Can be supplied 
D.P.D.T. .05S wattsd.c.§ in A.C. 


Acetate insulated, bobbin or layer wound, 
12,500 ohms max. 


Silver, one ampere non-inductive load at 24 
volts d.c. or 115 volts a.c. Armature contact at 
frame potential. 


One hole with locating lug. Also available with 
dust cover or hermetically sealed, plug-in or 
solder terminals. 


Open Relay—1-19/32", 1-1/16", 1-7/16” 
Sealed Relay—3-3/16" long, including plug, 
1-13/32” wide, 1-19/32" high. 


2.5 oz. 


copy of Allied’s new Relay WEIGHT HERMETICALLY SEALED: 4.5 oz. 


Guide. It shows 24 small, SPECIAL 


compact relays with a de- APPLICATIONS: 
tailed. table of character- 


istics and specifications. 


Sensitivity down to .003 watts S.P.D.T., or .012 
watts D.P.D.T. Palladium or other precious 
metal contacts for audio or low voltage cir- 
cuits, tungsten or alloy contacts for higher 
current or voltage circuits. Maximum input 
4.0 watts at 20°C for 85° rise. 


ALLIED CONTROL COMPANY, INC. 


2 EAST END AVENUE, NEW YORK 21, NEW YORK 
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PIAL matress 


Fig. 1—Bridged-tee circuit for variable-reactance controll. 


of phase, thus providing a simple, stable modulator for 
radio communication. 

In one example of the networks, shown in Fig. 1, 
the circuit is designed to obtain phase shift through 
variation of capacitance C,, inductance L, or the fre- 
quency. With the component values as shown and an 
operating frequency of 4170 cps, circuit attenuation re- 
mains constant at 16 db and the phase shifts 90 deg 
as C, varies from 0 to 25 mmf. When C, = 0, the net- 
work functions as a frequency discriminator. For an 
input-frequency variation from a few cycles per second 
to approximately 8000 cps, the phase shifts nearly 360 
deg, while the attenuation remains constant. The phase 
characteristic is quite linear in the neighborhood of the 
center frequency. 

If R, = 114 ohms, R, = 1.75 ohms, R, = 50 ohms, 
C, = 10.5 mmf, L = 1.44 microhenries and the fre- 
quency is 29.1 mc, the phase may once again be shifted 
by varying C,. Attenuation remains constant at 12 db 
and the phase shifts 135 deg. as C. varies from 0 to 5 
mmf. A variation of only 2 mmf in C, results in a 
90-deg. phase shift. 

When C, is the phase controlling element, the follow- 
ing formula applies: 


-j20 

i 
E; 4(R;+2R>2) 

where 

2X,-Xc, _ 


@=arc la". +2R; > > ~#3+4R2 5 


Xo, >R,, CG =O 


lf L or the frequency is considered as the phase con- 
trolling variable in Fig. 1, 


-j20 
Eo J 


E; ~4R,+2R;) © 


X¢,6c 


sarc tan —t—— 
@=arc a” Re 


oc =w*L0><< 4 Q>/1; Xe, >; 


L=/4 henry 


R> 10002 SR; Eo 


Fig. 2—Bridged-tee circuit for variable-resistance control, 


In the bridged-tee network shown in Fig. 2, phase 
shift is produced by a variation in resistance Rg. At 
4170 cps the attenuation of the circuit is constant at 
30 db; when Rg» is varied from 0 to 10,000 ohms, the 
resulting phase shift is about 120 deg. 


25 mmf \ 25mmf 


7250 ke 


502-Coax input 502-Coax output 
O O 


6 Control voltage 


Fig. 3—Bridged-tee circuit for voltage-control of phase. 


In Fig. 3 resistor Re of Fig. 2 is replaced by a varis- 
tor including two germanium diodes; consequently a 
variable input control voltage modulates the phase. Sta- 
tic tests at 7250 ke indicate linearity of phase vs bias 
voltage is excellent over a 90-deg phase shift. The non- 
linear characteristic of the biased varistor compensates 
for the nonlinear phase characteristics of the bridged-tee 
network, resulting in remarkably linear phase response 
over the 90-deg. range. As in the other forms of the 
network, the modulation is effected with no change in 
attenuation. 

The formula below is applicable to the circuits of 
Figs. 2 and 3. 


+320 
Eo. ; Bs, 
E; ° 4X¢ 
where 


@=arc tan SR, X,,74Xc > 2R3 5 


Q (inductor) >>/ ood 
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T WO TYPES of American Felt are used by the makers 
of the Electrolux Cleaner and Air Purifier—filter and 
pad. The filter felt is specially designed for minimum 
air resistance, and structural strength. (Function 1.) 
It is installed at the exhaust end of the cleaner, and 
must pass all the air that goes through the cleaner. The 
felt does not clog quickly, and offers ten times as much 
dust retention as cloth. The filter also reduces noise. 
(Function 2.) 


The pad felt, much more dense than the filter felt, is 
used under the lamb’s wool buffer of the air-driven 
polishing attachment available for the Electrolux. It 
Provides a flexible backing for the buffer (Function 3.) 
and also has sufficient friction with the buffer to pre- 
vent slipping (Function 4.) For quick assembly in the 
modern Electrolux plant, both filter and pad felts are 
supplied by American, cut to accurate dimensions. Thus 
felt’s four functions, plus economical assembly, aid 
Electrolux and their customers. 
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e@ Perhaps in your product it would be possible to use 
felts of various types to perform several functions, 
separately or in combination. The services of American 
Felt’s Engineering & Research Department are at your 
disposal, whether you make vacuum cleaners, ma- 
chine tools, bearings, automobiles, airplanes, or other 


products. ® Reg U.S. Pat. Of 


American fel 
Company 


TRADE MARK 


GENERAL OFFICES: 16 GLENVILLE ROAD, GLENVILLE, CONN. 
ENGINEERING AND RESEARCH LABORATORIES: Glenville, Conn. — PLANTS: 
Glenville, Conn.; Franklin, Mass.; Newburgh, N. Y.; Detroit, Mich.; Westerly, 
R. 1.—SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, 
Rochester, Philadelphia, St. Louis, Atlanta, Dallas, San Francisco, Los Angeles, 
Portland, Seattle, Montreal. 
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BIG STARTER 


and saves customer 
both space and money 


An ice cream freezer manufacturer* was perfectly con- 
tent with the across-the-line starters used in his equipment. 

But we got the idea of saving him some room and 
dollars by substituting Ward Leonard heavy-duty midget 
relays. 

It’s a really rugged relay, and certain types are Under- 
writers’ listed as motor controllers. Months of testing 
proved that a standard Ward Leonard relay with just 
slight changes would do the job of the heavier starter. 

It’s another case of Ward Leonard “Result-Engineering” 
Write us for Bulletin 105 on the heavy-duty midget relay, 
or for any control problem, write WARD LEONARD ELEC- 
TRIC CO. 34South Street, Mount Vernon, N. Y. Offices in 
principal cities of U. S. and Canada. 


*Sweden Freezer Manufacturing Company, Seattle, Washington. 


WARD LEONARD 


ELECTRIC COMPANY 
| Od Or Rea 


RESISTORS +» RHEQSTATS + RELAYS + CONTROL DEVICES 


Silicone Rubber Tape for 


Heavy-Duty Motor Insulation 
(Continued from page 137) 


Fig. 6—Motor and generator armature coils insulated 
with Silastic Tape Type R. 


ability at temperatures as low as —65 F. is specified. 
No other conveniently applied insulating material re- 
mains resilient and shock resistant at such low tem- 
peratures. Semivulcanized silicone rubber insulating 
components are already finding a definite and important 
place among insulating materials. 


References in ELECTRICAL MANUFACTURING 
“Silicone Rubber Emerges as a Dielectric Material,” 
June 1950, p. 100. 

“Look to Silicone Rubber for New Design 
Possibilities,” May 1947, p. 98. 
“Bibliography on Electrical Insulation,” an annotated 
bibliography of over 50 articles that appeared in 
ELECTRICAL MANUFACTURING, August 1951, p. 232 


Automatic Cycle Control 


of a Cam Grinder 
(Continued from page 123) 


While development of the sinusoidal work slowdown 
presented the major problems in the design of the 
grinder controls, this unit was obviously but a part of 
whole machine development. While the idea of using 
hydraulic power for straight-line movements like table 
reciprocation and wheel infeed for grinders is not new, 
the integration of electrical controls of hydraulic fune- 
tions was an innovation on the No. 2 Cam-O-Matic. 
In earlier machines the hydraulic cycle was controlled 
through actuation of mechanical valves through dogs ad- 
justably mounted on the table or wheel slide. In the 
present model the dogs actuate limit switches as indi- 
cated in the hydraulic circuit diagram, Fig. 8. The 
corresponding simplified electrical wiring diagram 1s 
shown in Fig. 9. 

Since the wheel drive motor and the hydraulic pump 
and coolant pump motors run continuously, they ¢an 
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be started through start-stop push buttons. The wheel 
motor has an independent control circuit, whereas the 
hydraulic pump control ties in with the solenoid valve 
controlling table movement and with the rocking bar 
cylinder. To provide protection in the event of power 
loss, the automatic cycle must be initiated by an on-off 
cycle lever switch (a non-repeating operation) and by 
a manual starting lever which governs the operation of 
a limit switch. the individual cam grinding cycle, de- 
tailed under the hydraulic and electrical circuit dia- 
grams, automatically causes the table to move into posi- 
tion for grinding the first cam. The rocking bar brings 
the first master cam into contact with the master cam 
roller, causing the work to rock and revolve. As the 
wheel feeds into the work under hydraulic power, the 
speed of work rotation diminishes. At each oscillation, 
the rocking bar contacts a limit switch and energizes an 
electrical counter and at the count-out, the rocking bar 
swings back. Wheel slide also returns and the work 
spindle speeds up and stops. Table starts for next cam 
and cycle repeats. 

After grinding the last cam, the wheel is automatically 
trued with a diamond by reciprocating the table on 
which the latter is mounted. The electrohydraulic cir- 
cuits also have provision for regrinding individual cams, 
setting up for size, continuous grinding, continuous 
table reciprocation and continuous cycling. Only the 





Fig. 10—Main control apron with cover removed showing 
five limit switches operated by relatively simple mechan- 
ical motion obtained from control knobs directly above. 


individual cam grinding cycle is followed through in 
detail to illustrate the complete integration of electrical 
and hydraulic functions. 

Fig. 10 shows the main control apron with cover re- 
moved, and limit switches and levers that operate them. 
These are in part the main control of the machine; the 
leit hand knob is a reverse lever for the sliding table 
and the right hand knob the starting lever for the entire 
machine function. The motor starters, relays, transform- 
ers, selsyn amplifier, and thyratron control unit are all 
mounted in an upright electrical cabinet located in back 
of the machine. Also mounted upright on the rear of the 
machine is the hydraulic manifold with six of the sole- 
noid valves, ooo 
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WHAT DO YOU NEED TO 


KNOW ABOUT RESISTORS? 


This new Ward Leonard handbook 
illuminates a hitherto neglected subject 


Somehow—resistors, particularly power resistors, have 
never been given adequate attention in electrical industry 
literature. 

Now Ward Leonard engineers have filled in the gap 
with the new Handbook of Power Resistors—nearly 200 
pages packed with everyday, useful information on re- 
sistor types, characteristics, criteria for selection, other 
helpful data. 

Example: For the 99 out of 100 applications where 
catalog ratings do not apply, derating curves are furnished 
to help you select the proper resistor for each case. 

This handbook is modestly priced at $3.00. Order 
from WARD LEONARD ELECTRIC CO., 34 South Street, 
Mount Vernon, N. Y. Offices in principal cities of U. S. 
and Canada. 
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INFINITE 


For 
simplified control 
of 
complex circuits 
thru 
multi-pole 
tap switching 


* 
GRE 
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They are the shapes of contacts 
used in ESCO multi-pole, ro- 
tary, detent switches. These ele- 
ments, specially grouped to meet 
your particular switching re- 
quirements, give single-handle 
control of complex circuits. 


An infinite variety of 


circuit sequences can be 
obtained by proper assembly of 


‘ESCO contact terminals, rotor 


blades, detent plates, and frame 
elements. Whatever the control 
function you require ... it can 
be obtained with an ESCO 
switch. 


THESE SPECIFICATIONS 
cover wide operating needs 
Ratings 10A, 125 VAC/5A,125 VDC 
ee 
Positions ...... 4, 8, or 16 
COST .. below that of most 
“standard” switches 


ELECTRO SWITCH 


CORPORATION 
167 King Avenue , Weymouth 88, Mass 
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Change of Shape Involves 
More Than Styling 


(Continued from page 112) 


outwardly demonstrate the detailed care built into the 
entire unit. 

Among the features stressed in the new design were 
reduction of bulk around the shearing head but with 
increased capacity for holding beard clippings. These 
conditions were met by carrying the Whisk-its further 
down on the side of the shaver and increasing their 
width and thickness at the base, resulting in an in- 
crease in volume of the chamber of 30 per cent over 
that of the previous shaver. 

Another requirement was that of keeping the spring 
hingeing system from protruding into the interior of 
the shaver, so as to avoid any openings through which 
beard clippings could sift into the motor. In the pre- 
vious design two felt washers acted as “dust seals” at 
these sections. The solution to this problem was the 
development of a separate chamber in the plastics hous- 
ing containing the hinge spring. A modified C-type hinge 
spring had been considered the most simple and fool- 
proof method of obtaining the desired holding and 
pivoting action. The main difficulty in using such a 
spring was in getting a sufficient working length of 
steel into the allocated space to prevent it being over- 
stressed. Location of edge pivot points and fulcrums was 
quite critical and considerable effort was used in laying 
out modifications of the basic idea in order to get as 
little deflection of the spring as possible. Aside from 
smoothness of operation, accurate positioning of the 
plastics pieces had to be assured in the open and closed 
positions. Snug fit of the Whisk-its at the sides and base 
under the proper tension is necessary for appearance 
and function, Likewise, the open position must be con- 
sistently uniform and stable. 

Access to all crevices for cleaning purposes was, of 
course, imperative. This was assured by a third position 
of the Whisk-its which permits a ramrod cleaning 
brush to be run clear through. Sketch shows the two 
locking positions created by two separate ramps. The 
second step also fills another purpose—that of pre 
venting strain of the spring by mishandling. 

The compound ramp which controls the path of the 
inside corner of the Whisk-its base is formed on both 
halves of the shaver housing. Hence the molded parts 
must be held to close tolerances in this particular detail 
so that when the halves are assembled, a smooth surface 
will be obtained. The ramp also serves the purpose of 
holding the pivoted pieces in positive alignment in the 
closed position and preventing accidental blows from 
distorting the spring. The forces of the spring are s0 
combined that a slot in the Whisk-its retains the end of 
the spring without fastening. The direction of this slot 
created a problem in the molding of the Whisk-its since 
the slot is tilted at an angle of 40 deg to the normal 
horizontal parting line between the cavity and force 
plug components of the mold. The problem was licked 
by arranging ejector pins in the force plug which eject 
the Whisk-its from this unit on the 40-deg angle afte 
the mold opens. 

Designers of heavy duty industrial machinery might 
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SIKF -equipped Louis Allis Company Splash-Proof Motor. 


d base There are good reasons why! 
arance : : 
° ca These manufacturers know sf as a reliable, friendly 
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vas, of in the experienced bearing engineering specialists at 
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re two application of bearings to electric motors. 
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SKF -equipped U.S. Electrical Motors, Inc., Uniclosed Motor. 


Their customers know the value of the complete 
maintenance service available to them through 
of the SisF’s Distributor Organization. 
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be surprised at the amount of detail involved in a 
small piece of jewelry item. Take the nameplate: It is 
less than 1% in. long and about % in. deep. The in- 
custrial designer spent considerable effort in producing 
a pleasing shape and a distinctive insignia and initial. 
From an artistic point of view, his group did not have 
to think in terms of finite dimensions, although pro- 
portions were the heart of the design. The engineering 
department had to dimension the shape. The base upon 
which the initial was raised and letters of the word 
“SCHICK” were sunk is a surface of double curvature, 
It had to fit without constraint against the plastics 
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Whatever your application, Sarkes Tarzian 





engineers are ready to assist you on any fs sa a 
problems dealing with power conversion. Fig. 5—Redesign of *‘Whisk-its”’ increased beard clipping 


J capacity; addition of second ramp on case facilitates 
Write for your copy of the Sarkes 


Tarzian Selenium Rectifier Handbook. 


SARKES TARZIAN, Inc., Rectifier Division 
Dept. Al, 415 N. College Ave., Bloomington, Ind- 


cleaning. 


case. At the top where it parallels the shearing head it 
forms a straight line; at the bottom it conforms to a 
radius of 2.855 in. in one plane and 4.235 in. in the other. 
Contours at three intermediate planes had to be figured 
out by the draftsmen. See Fig. 4. The initial itself had 
to be completely dimensioned so as to leave nothing to 
the imagination of the die maker employed by the 
vendor of the nameplate. The 0.016 in. thick nameplate 
stamping is hooked over the edge of the plastics housing 
at the top and is held by two bent tabs in a recess in 
the body. Narrow slots are molded in the body. The 
trick is to literally pull down the stamping to conceal 
these openings at the bottom when the prongs are bent 
over. It was found that if a dimple of 0.086 in. radius 
were placed in each tab, a rolling pivot point was pro- 
duced that forced the outer edge away from the pivot 
edge, closing the gap through which the tab had been 
introduced. 

Relatively few changes were made in the impulse 
motor. One was in the starting switch. Previously this 
was formed of phosphor bronze springs, one of which 
was riveted to the field coil bobbin, the other to a post 
on the phenolic rotor frame, separately mounted from 








From design help to on-schedule completion, Alcoa die-casting 
facilities are noted for dependability ... in submitting bids 
promptly ... in meeting or beating specifications. Backed by 


63 years of aluminum experience, staffed by “old hands” at the pole structure. To mount these two pieces on the 
aluminum die casting, Alcoa's great plants offer unmatched same base and shorten the pieces, the new design was 
facilities for making your die castings. created. Insulated wire now makes the connection to 


For details, see your local Alcoa representative, listed under 
“aluminum” in your classified phone book. Or write: ALUMINUM 
COMPANY OF AMERICA, 1896K Gulf Building, Pittsburgh 19, Pa. 


the coil, Lead wire from the input prong is by phosphor 
bronze conductor since this makes it easy to obtain a 
good connection to the upper spring by condenser- 
discharge spot welding. 

Springs behind the make-and-break mechanism are 
beryllium copper. Wear blocks against which the con- 
tact eccentric bears are nylon as is the bushing in the 
yoke of the actuating lever. Shaft about which the lever 
rocks is case-hardened steel finished to 6 microinches 
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*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U 


There you are, stretched out in perfect 
comfort. Feet up—pipe lit—a glass of 
the “brew that cheers” close by. You 
lean a little to the left, turn the knob, 
and your favorite program comes in. 
Just as the results from Santa Anita 
start — silence —then music and this 
announcement—‘‘Due to circumstances 
beyond our control . . . ’’ Only an an- 
noyance to you, but a major concern to 
the broadcasting studio. You won't 
learn what happened, but the studio 
executives will make it their business 
to find out. Woe to the equipment man- 
ufacturer if it was just a vital piece of 
electrical insulation that hadn’t been 
able to stand the gaff. 


Briecerica equipment is only as good 
as the insulation which protects it. Over 
37,000,000 feet of BH Extra Flexible 
Fiberglas* Sleeving are safeguarding 
products of American industry. Heat, 
cold, age or vibration have little effect 
on BH Ex Flex (as it is known to the 
trade). Patented manufacturing processes 













“You've eeasll it too... 


make it non-fraying and non-raveling, 
even when cut in short lengths. 


Flexibility is constant through a tem- 
perature range of -70° F to +-1200° F, 
because no hardening varnish is used. 
The easy-to-handle tubular shape ex- 
pands readily to cover knobs, terminals 
and irregular obstructions. 


Tough and long lasting, BH Ex Flex 
is available in colors, with color reten- 
tion up to 300° F. 


BH Extra Flexible Fiberglas Sleev- 
ing is one of a family of electrical 
insulations, each designed to meet 
particular conditions in service. Give 
us a few facts about your requirements 
— products, temperatures, voltages — 
we will gladly furnish free samples for 
testing purposes. 


Address Dept. M-10 


Bentley, Harris Manufacturing Co. 
Conshohocken, Pa. 





S. Pat. No. 2393530). ‘‘Fiberglas’’ is Reg. TM of Owens-Corning Fiberglas Corp. 
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UNIT HEATERS 


get Dependable Power 


FROM 


TONS a 


MOTORS 


siieapetierimeniemeada ee tee 


WHEN THE HEAT’S ON... 


reliable Doerr Motors move it where 

needed. Typical Doerr heater applications 

are shown in the cabinet heater above and 

in the horizontal unit below—reliable 
performers from the Young Radiator Company 
line of top quality products. 


Among the many fea- 
tures embodied in the 
Doerr Motor design for 
heater use is the resilient 
mounting specifically 
engineered to hold the 
motor securely in place 
during shipment and in 
all mounting positions. 
The formed clips pre- 
vent axial movement in 
either direction, while 
the hooked slots in the 
base prevent clips from 
springing outward. 


If you have an unusual 
motor problem please 
let us hear from you. 


you get More with DOERR ! 


CEDARBURG, WISCONSIN 


Electric Motors from 
1/30 to 5 hp. Standard, 
or Designed to Your 
Specifications 


with a running clearance of 0.0002 in. in the powdered 
metal bearings. This requires selective assembly of 
parts. Another factor contributing to long life is the 
use of Molykote, an anti-seizing compound made of 
molybdenum-disulfide powder suspended in grease. It 
creates a metallic oxide film that prevents galling and 
scoring of the finely finished shaft during run in. 

The molded phenolic thumb piece that closes the 
starter switch also operates a gear “kicker” to get the 
rotor started. A linkage rocks a gear sector down and 
past a small pinion. By putting the starting torque in 
the operator’s thumb, starting characteristics of the mo- 
tor can be ignored and the unit designed for the most 
efficient running characteristics. 

Cord and Plug Construction 

Modern cords for electric shavers have plugs at each 
end, so that the cord can be stowed in a separate com- 
partment. Getting a good connection at the wall outlet 
is no problem, but the constant movement of the shaver 


in various positions has made it difficult to maintain an 
interruption-free connection at the shaver. In the 


Fiber sleeve . 
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+0.000 | 
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7 40.000 
0.390 -0.005 f 
Fig. 6—Redesign of cord plug to obtain tighter grip in 
shaver body. (Top) Old design that blended into case 
contour. (Bottom) New, sunken plug has rounded ends 

for greater contact in compression. 
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Schick “20” refinements in design were made to effect 
a tight fit when the plug is inserted in the shaver body. 
Fig. 6 shows sketches of the former plug (top) nd 
the new one. 

Some additional grip was needed other than that 
provided by the split ferrules over the male prongs 1m 
the shaver body. This was partially provided by end 
expansion of the rubber plug, an effect that was en- 
hanced in two steps: (1) Making the plugs ends halt 
rounds, to increase the area of contact, and (2) setting 
the prongs %4» in. further apart than the ferrule cen- 
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PROBLEM: 


sHow to Get aa ani to-Aluminum’”’ Connections in 
the Termination of Aluminum Conductors 


GENERAL PLATE: S55 
Provided the Solution with the Composite 


Metal ALCUPLATE* 
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Aircraft manufacturers and power companies were tre 
with the electrolytic action which took place when alumit 
main line cables were joined to copper branch lines! Te 
come this problem it was necessary to have alumi 
aluminum or copper-to-copper connections. 










General Plate engineers solved the problem with Aleut 6 
(aluminum clad to copper) which gives like metal conn 
tions, thus overcoming the corrosion objections. Alcuplaté 
widely used in the electrical field for clips, shims, bushitigs; 
terminals, etc. Enclosures for sealed devices can be spun oF 
drawn from Alcuplate and the copper surface makes softs 
soldering easy. 














wx 


Alcuplate is available in sheet, strip or seamless tubing. 


No matter what your metal problem, it will pay you to con- 
sult with General Plate. Their vast experience in cladding 
precious to base metals or base to base metals can overcome 
your problems . . . often reduce costs. 





Have You a Composite Metal Problem? 
General Plate can solve it for you 





General Plate Products include ... Precious metals clad to 
base metals, Base metals clad to base metals, Silver Solders, GE Ni E a a L od L ATE 
Composite contacts, buttons and rivets, Platinum fabrication ivi yao came See = : we — -_ 
and refining, Age-hardenable #720 Manganese Alloy. Write r : ' 


for information. —*Reg. U.S. Pat. OF. 





OCTOBER 1951 


WIRE STRIPPERS 
“From The Smallest Wire 
To The Largest Cable.” 


SPEEDCRAFT 
KNIFE TYPE 


For over 23 years this 
model stripper has been 
meeting the needs of 
hundreds of companies 
for a speedy, accurate 
production stripper on 
the usual types of in- 
sulated wire. 


“eon 


BRUSH TYPE STRIPPERS 


With several types of brush 
strippers there is a model 
for every purpose. 


The portable brush stripper il- 

lustrated has a built-in dust collector. 

It is the answer to many unusual wire strip- 
ping jobs. Also available as bench type machine. 


CABLE 
STRIPPER 


This new design wire 
stripper removes a 212” 
strip from 136” cable— 
is available for other 
sizes of cable and length 
of strip. Automatically 
operated by air power 
with micro-switches. 

Smaller, less expensive 
models of this machine 
are available for lighter 
cables that are still too 
heavy for the standard 


Knife Type Speedcraft. | J 


Also a new stripper for removing metal braid from coaxial cable. 
Write for information—sending wire samples—no obligation. 


WIRE STRIPPER CO. 


1729 EASTHAM AVE. E. CLEVELAND, OHIO 


ters. The spread that takes place on insertion puts the 
rubber in compression against the walls of the case at 
both ends of plug. 

Minor changes were made in the ferrule itself, 
Reamed fit at prong contact has been made 0.0005 in. 
smaller to produce a tighter fit. Wall thickness at con- 
ductor end has been made thinner to obtain easier 
crimping action. 

Cord is parallel Type POSJ-16, 18 strands tinsel, with 
wrapped cotton conductors to meet UL requirements, 
It is supplied both rubber covered and thermoplastics 
covered. Tan color has been selected to contrast with 
the molded ivory case. OoOog 


Advanced Developments 
In Metallic Rectifiers 


(Continued from page 133) 


a drop of 4 per cent in voltage output after* 4300 hr. 
This amount of aging is not excessive. 

Selenium rectifiers are capable of operation at tem- 
peratures as low as —65 C (—85 F) and for extended 
periods of time in ambients of —55 C, but with some 
loss in efficiency and output voltage, according to tests 
conducted by the Signal Corps Engineering Labora- 
tories.* The amount of temporary degradation depends 
upon the lowest temperature reached and is apparently 
due almost entirely to an increase in resistance in the 
forward direction. This increase in losses tends to offset 
partly the adverse effects of low temperature since the 
heat generated increases the temperature rise above 
ambient. On the other hand the total losses after ex- 
posure to low temperatures do not permanently increase 
the operating temperature appreciably (less than 1 C) 
when returning to normal ambients (25 C) and there- 
fore no serious change in life may be expected on recti- 
fiers occasionally subjected to low temperatures. 

After exposure to —65 C, a permanent increase in 
forward resistance of approximately 25 per cent was 
observed. With up to 12 volts per cell back voltage, 
leakage current remained unchanged with reduction in 
temperature, but increased sharply above 12 volts as 
temperature was reduced. 

Average reduction in efficiency at —65 C was ap- 
proximately 13 per cent of the 25 C value. (Range 
10-20 per cent). Life tests at —55 C showed only slight 
aging for over 3500 hr of operation. 

Fig. 7 shows the relative voltage drop that occurs 
under various loads at temperatures down to —50 C, 
while Fig. 8 shows the effect on leakage current of 
various plate temperatures. With 18 volts applied the 
leakage current is quite constant; above this potential 
leakage current decreases with increasing temperature. 

At high operating temperatures, life suffers. Fig. 9 
gives an example of life values of rectifiers having high 
temperature plates. 


Higher Voltages 


Forming the present 26-volt selenium rectifiers to 
higher voltages greatly shortens the life of the cells. 


* Signal Corps Project No. 2008-32. Technical Memorandum M1173, 
Interim Report No. 1, Jan. 31, 1949 entitled “Selenium Rectifiers at Low 
Temperatures.” 
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WY. von TRANSFORMERS 
ie ON A "'PROVE-IT-FIRST’’ BASIS 


as2et 


It’s a good feeling, when you order a quantity of 

GRAMER Transformers, to know that each unit is 

physically and electrically in keeping with your speci- 

fications. This is usually achieved by first arranging for 

a production sample GRAMER Transformer (hermeti- 

seats asian i cally sealed to MIL-T-27 Government specifications, 
FILAMENT PLATE TRANSFORMER SHOWN or one of open type construction ). Such procedure per- 
TRANSFORMER — (1 to r) WITH POWER, FILAMENT, mits putting your GRAMER production sample to any 
ae nr i test in your electrical equipment. Precision manufactur- 

ALL BUILT TO MIL-T-27 SPECIFICA- ing assures physical and electrical correctness, uniform- 

TIONS HERMETICALLY SEALED ity for easy assembly and substantial savings on your 


dad quantity orders 
POWER TRANSFORMER row 


+ 
SHOWS CONSTRUCTION annoy) [3 lacklitge 
BEFORE PUTTING IN aa 
STEEL CASE. BUILT SA 


Witl¥Lijoltd wrt 


PRESIDENT 
TO MIL SPECIFICATIONS. 


One good Turn—or a Million 
FILAMENT 


AUDIO 
TRANSFORMERS 
e 
FILTER REACTORS SEND YOUR 
2 
ISOLATION-STEP-UP 


STEP-DOWN B/P 


TRANSFORMERS T A A N S e 0 r M . R SPECIFICATIONS 


WINDINGS CORPORATION 
2738-L N. PULASKI ROAD * CHICAGO 39, ILLINOIS 
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METERING PUMP 
Pots Transformers 


for @ FASTER 


Federal Telephone and Radio Cor- 
poration reports increased produc- 
tion and reduced loss of compound 
in potting transformers by using 
the Robinson Metering Pump. You, 
too, may benefit by investigating 
this new production tool. 




















Specifications: Adapts to any pro- 
duction technique. Not a gravity 


dispenser — Forcibly ejects hot 
waxes and cements. Thermostati- 
cally controlled heat — Variable 


with a maximum reservoir temperature of 
450°F. Motor driven, clutch actuated — 
2/3 second per ejection. Variable dis- 
charge — Ejection changed in 2 seconds, 
without tools. Reduced unit costs — No 
skilled operator required. Saves material 
— reduces rejects. Write for Bulletin No. 2A. 





FOR NEW ANGLES ON TUBE PROBLEMS 


use FUSIONWELD steel tubing 


@ No matter how tough your 
steel tube problem — or what new production angles arise, we 
believe we can be of service to you. Avon is equipped to produce 
the finest quality thin-wall tubing — and fabricate to desired forms 
and specifications. Highly satisfactory price advantages, plus 
startling performance records experienced by our growing list of 
users, offer convincing evidence of the superiority of FUSIONWELD 
steel tubing. And if you have special fabricating problems such as 
sharp angle bends, flaring, swaging, beading, sealing or expand- 

; ing .... with a need for complete absence 
of deformity, checks, splits or tears ... 
FUSIONWELD has the answer. 


3/16” 0.D. to 5/8” 0.D. PLAIN OR TERNE COATED 





“The Tubing With a Future’’ 


VON TUBE DIVISION 


HIGBIE MFG. COMPANY ¢ ROCHESTER, MICHIGAN 
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Barrier layer thickness is increased and with it the for- 
ward resistance, thereby increasing the forward heat 
loss. Leakage current and back losses are reduced 
however. Research is being done to overcome these 
drawbacks. 

Under a Signal Corps contract, International Rectifier 
Corporation is working on the development of selenium 
rectifier cells capable of withstanding 70 rms volts per 
cell and passing 175 ma per sq in. (98 peak volts at 
10 ma reverse current). As an intermediate step in this 
development, rectifiers have been produced that can 
be operated for periods of 6000 hr and more at reverse 
voltages of the order of 40 volts per plate. At present 
the 70-volt cells are only made on a laboratory basis and 





niece 


Fig. 11—Two type of subminiature selenium rectifiers. 

(Top) International Rectifier 4 in. diam. rectifier with 

200 microamp current rating. (Bottom) Bradley high- 

voltage miniature (up to 6000 volts), 4 to % in. diam. 
sealed in phenolic tube. 


it is expected that another year will pass before these 
cells are available even on a pilot plant basis. Fig. 10 
summarizes the gain in size reduction and decrease in 
cost anticipated by upgrading voltages. 

It is interesting to note that five- and six-cell minia- 
ture selenium rectifiers employed for radio and TV plate 
supplies are required to block up to 330 volts (line 
peak plus first filter capacitor charge) on negative half 
cycles, or 55 and 66 peak volts per cell respectively. 
These are subminiature types and are relatively short 
lived. A single-cell instrument type with a plate 4g in. 
in diam is said to have a long life with 36 volts per cell, 
but less than 1000 hr at 60 volts. Current ratings are im 
the milliampere range. These tiny diodes have a for- 
ward drop of less than 2 volts at 1 ma. Inverse leakage 
current is less than 0.005 ma at —12 volts. These sub- 
miniatures, Fig. 11, are either hermetically sealed m 
glass or are potted in fibre or plastics tubes, Interesting 
uses include computers, control circuits and guided mis 
sile telemetering systems, either as high voltage stacks 
or single blocking cells. They are tiny enough to be if- 
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ELECTRO 


Extra Care and Superior Materials At the Windings 
Reduce Motor Failure To the Vanishing Point 


Thanks to long experience in the exacting marine field, 
Electro Dynamic knows how to build industrial motors 
that stand up under the most gruelling kind of use. And 
that’s mighty important today. 

E. D. motors are tough where motors should be tough 
~at the windings, “the heart of the motor”. Extra care, 
special skills and the very best insulating materials go 
into E. D. windings. That's why costly motor failures and 
down-time are almost unknown with these dependable 
power units. Heavy cast corrosion-resistant frames give 
added durability. Every motor is dynamically balanced. 

Yet E. D. motors are competitively priced! Get all the 
facts before you specify any 
motor. Write today for illus- 
trated literature. 


SPLASH PROOF...For installation 
where the motor is subjected 

to splashing liquids or 

hosing down for cleaning. 


Industry has learned what marine engineers have known since 1880 


E. D. industrial motors are built in a wide range of types and sizes, 1 to 250 h.p. 
Also a complete line of Direct Current motors and generators. Literature on request. 


DYNAMIC MOTORS 
laugh at down-time! 


ELECTRO DYNAMIC DRIP PROOF MOTOR 
...-For use under ordinary industrial 
conditions not requiring 

protection from splashing liquids 

or from atmosphere laden with 

dirt or metal chips. 


There’s a Reason 
for Their 
AMAZING STAMINA 


TOTALLY ENCLOSED (Fan Cooled) 
-.-For dirt-laden atmosphere, 
specially where the 


e 
installation requires a motor 
of compact dimensions. 


TOTALLY ENCLOSED 
(Non-Ventilated)... 

For use in exceptionally 
dirty atmospheres, 
particularly when metallic 
dust is present. 


a eng Xo. 
DYNAMIC 


ELECTRO DYNAMIC « Division of the Electric Boat Company « Bayonne, New Jersey 
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corporated in printed circuits by eyelet attachment, 

Higher voltage cartridge type selenium rectifiers, 
Fig. 12, are made in ratings up to 5000 volts for currents 
up to 75 ma. They find application in bias supplies, 
electrostatic precipitators and paint spray units, photo- 


| 


Fig. 12—Cartridge type high-voltage selenium rectifier 

has 4960 volts d-c output at 75 ma with 1 in. cell diam. 

Rectifiers are assembled in 1% in. phenolic tubes with 

stud mounting. Overall length 13 in. (International Ree- 
tifier Corp.) 


flash power supplies, inverse-peak suppressors, capaci- 
tor storage devices and television circuits. 
Subminiature developments go hand in hand with 
attempts to decrease the shunt capacity of selenium rec- 
tifiers and improve their frequency response. One com- 
pany is producing selenium diodes with frequency re- 
sponse flat up to 100,000 cycles. On normal selenium 
cells, the capacitance is of the order of 0.02 mf per 
sq in. but decreases with increasing reverse voltage and 
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Fig. 13 (Top)—Effect of interelectrode capacitance on 
frequency response of 1% in. plate selenium stack in 
bridge circuit with various loads and 20 rms volts input. 
Fig. 14 (Bottom)—Frequency response of a miniature 
selenium stack with 4 in. plates and various loads in 4 
half-wave circuit (International Rectifier Corp.) 


increases to several times this value at lower voltages. 

Fig. 13 shows that the shunt capacity of a 1y-in. 
square plate actually is sufficiently large to result m 
apparent increase of output voltage at no load with 
increase in frequency in a bridge circuit. These curves 
should be compared with Fig. 14 showing frequency 
characteristics with two 1%4-in. cells arranged as a half- 
wave rectifier, with 20 to 40 volts a-c input and various 
load impedances. Selenium diodes are much less tem- 
perature sensitive than germanium diodes. 
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Making little ones out of big ones... 


Many a design problem has been simplified by the 
Westinghouse ability to reduce transformer size 
and weight. 

Here, for example, is a case where a transformer 
was required to work in a voltage-doubler circuit at 
18,000 volts. The old model created a space problem. 

First step in redesigning, Westinghouse engineers 
applied a smaller, lighter Hipersil® Core. That, 
plus improved insulation, made it possible to reduce 
coil size and spacing. Then a wet-process porcelain 
cap, with integral tube sockets, eliminated the need 
for stand-off insulators. The net result was an over-all 
reduction of 30% in both size and weight of the 
completed power unit... with a great big bonus: 
The saving to the equipment assembler in installation 
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costs alone made the new design highly profitable, 
because it was no longer necessary to wire tube sockets. 

Savings like this are available to you, too. If size, 
weight, performance, or quantity production have 
any bearing on your transformer problem, call your 
Westinghouse representative, or write Westinghouse 


Electric Corporation, Specialty Transformer Depart- 
ment, Sharon, Pennsylvania. J-70610 
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GASONS FOR 
aD te 


FURNAS 
MAGNETIC STARTERS 


~ Furnas Magnetic Starter 
rated 5 hp. 220v: 7% hp. 550v AC 


ARC-QUENCHING SILVER CONTACTS — 
Rigidly tested and selected for low contact 
resistance, best arc-quenching properties. 


ARC-RESISTANT TERMINAL BOARD — 


Molded of plastic selected for non-tracking 
properties. 


DUAL VOLTAGE COILS — 


Furnished in both polyphase and single phase 
starters. 


POSITIVE ACTING THERMAL OVERLOAD 
UNITS — 


of solder-pot type automatically protect motor 
from overheating. 


SHALLOW CASE FOR EASY WIRING — 
and good visibility. 


Furnas magnetic starters and contactors are available in 
sizes up to 10 hp. with or without push buttons or selector 


switch . . . Write for catalog 50A to Furnas Electric Com- 
pany, 1024 McKee Street, Batavia, Illinois. 


FURNAS 
IS SISLITS 
MOTOR CONTROLS 


Miniature selenium rectifiers have been operated 
successfully at 100 C stack temperature at small per- 
centages of their normal 35 C rating. Output is about 
2 per cent greater than at 25 C. Such operation is not 
practical, however, if the cells have to buck 25 reverse 
volts and deliver full forward current. 

While it is common practice to hermetically seal min- 
iatures and subminiatures, larger rectifiers have been 
“canned” in oil to protect the elements from adverse 
atmospheric conditions as in electroplating installations 
and cathodic protection rectifiers. Sealing in oil adds 


(Ot, IMMERSED) 
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Fig. 15—Glass terminal seals are used in the General 
Electric selenium rectifiers sealed in oil. 


to bulk and weight and hence is not favored for military 
applications. Fig. 15 shows a type sealed in oil. Best oil 
circulation and cooling is obtained when the can is 
mounted horizontally. Cells are rated at 18 volts d-c 
output. Government laboratories are investigating the 
possibility of replacing oils with other fluids to effect 
a reduction in size and weight. 

3ecause of severe climatic conditions encountered in 
military applications, new coatings for plates are being 
studied that will withstand 100 per cent RH and salt 
spray tests. Signal Corps requirements call for no signs 
of peeling, flaking or blistering after ten cycles of the 
Standard Moisture Resistance Test for Component 
Parts (SC-D-16286). Coatings for selenium rectifiers 
have to have a curing or baking temperature below 100 
C so as not to adversely affect the forward or reverse re- 
sistance of the cell. This eliminates the use of many good 
coatings requiring high baking temperatures. Further- 
more, the coating has to be chemically compatible with 
moisture and fungus-proofing varnishes and lacquers. 
The complexity of the problem has slowed development 
but thermoplastic resins hold some promise. 


Magnetic Amplifier Applications 


Standard commercial metallic rectifiers are not sult- 
able for use with saturable reactors made with high 
permeability core materials called for in magnetic am- 
plifiers with feedback. Selected selenium rectifiers must 
be used and usually the cells derated to 10-15 volts for 
stability and to reduce the leakage current. Require- 
ments are: (1) low forward resistance since the rec- 
tifier is part of the load and its resistance tends to limit 
maximum output current; and (2) low leakage cuf- 
rent since this acts as a demagnetizing current that 
bucks the d-c control current. Furthermore, any change 
or drift in leakage current is detrimental. For use with 
cores made with gapless laminations of high quality 
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Nichrome alloys, meticulously developed over a period of 40 years, 
meet the need for resistor materials that can perform with exceptional 
suitability at high temperatures. Their high resistivity and resistance 
to oxidation at high temperatures dictate their choice for heating 
elements in a host of different products. Forced-Convection Type 
Unit Air Heater. 
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Nichrome and Nichrome V are custom built—produced to rigid specifi- 
cations determined by conditions of application and in-use factors. 
Consequently, absolute uniformity is assured from order to order. 








Nichrome and Nichrome V undergo only negligible changes even 
when required to meet unusually exacting service demands. Thus 
delivery of full-rated power is assured thruout a long life of trouble- 
free operation. 
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Nichrome and Nichrome V afford flexibility of choice, permitting 
heating elements to be designed economically, with close regard to h <s 
service requirements. For example: Nichrome is ideal for heating 
devices, such as cord-connected domestic appliances, operating up to 
1700°F.; Nichrome V for electric furnaces, ovens, etc., operating at 
temperatures in excess of 1700°. 
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Edgewise-wound resistor—typical 
of large industrial applications. 











Nichrome and Nichrome V are available in different forms—wire, 
ribbon, strip, sheet and rod. Such variety offers outstanding aid to 
designer, engineer, and manufacturer. 
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The different examples of products shown here indicate the wide range of 
application for Nichrome and Nichrome V. For improved performance and 
longer life in your products, remember these peerless Driver-Harris electrical 
alloys and consult with us. Although the present emergency is making unprece- 
dented demands upon the resources of the Driver-Harris Company, we shall be 
glad to make recommendations based upon your specific needs, and serve you 
to the best of our ability. 





Waffle tron and Sandwich Grill 
—one of many G.E. appliances. 







Nichrome and Nichrome V are manufactured only by 


Driver-Harris Company 


HARRISON, NEW JERSEY 
BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco 
Manufactured and sold in Canada by The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 


s 
T.M. REG. u S. PAT. OFF. 
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Wher the Kequivements aw Extreme 


GRAPHALLOY.. special silver-impregnated graphite) 


for extraordinary electrical performance 


* for high current density 
¢ minimum wear 

© low contact drop 

¢ low electrical noise 

¢ self-lubrication 


* for low resistance 
¢ non-welding character 


GRAPHALLOY OILLESS BUSHINGS 
Contain NO OIL... Require NO OIL 


Accurately formed, truly self- 
lubricating, durable, constant 
co-efficient of friction, operate dry 
— or submerged in gasoline or 
corrosive liquids, and in wide 
temperature range...even where 
oil solidifies or carbonizes. 
Current carrying. 








"Among other GRAPHALLOYs are 


Accumulated design experience counts — call on us! 


MCRL eC 


99 NEPPERHAN AVE - YONKERS, NEW YORK 






PROVIDE DELAYS 
RANGING FROM 
1 TO 120 SECONDS 


Features: — Compensated for ambient 
temperature changes from —40° to 110° F 
. . - Hermetically sealed; not affected by 
altitude, moisture or other climate changes 
. . - Explosion-proof . . . Octal radio base 
. ». Compact, light, —_ inexpensive .. . 
Circuits available: SPST Normally Open; 

SPST Normally Closed. 
PROBLEM? Send for “Special Problem Sheet” 
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VOLTAGE OF 4V ‘WITH AMPERITE 


ONLY 
' 
Pa 90% : 2% 
e 
e” Amperite REGULATORS are the simplest, 
lightest, cheapest, and most compact method 
af obtaining current or voltage regulation 
. . - For currents of .060 to 6 Amps... . 
Hermetically sealed; not affected by altitude, 
ambient temperature, humidity. 
Write for 4-page Illustrated Bulletin. 



























FA mperite CO., inc., 561 Broadway, New York 12,N.Y. 


60 King St., W ront 








Babbitt, Copper, Bronze and Cadmium. 
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material, leakage currents should be held from 0.1 to 0.2 
per cent of rated forward current if good performance 
is to be expected. For butt-jointed (air gap) silicon 
steel cores, by contrast, where the ampere-turns re- 
quired for core and air gap are fairly large, leakage 
current from 2 to 4 per cent of rated forward current 
can be tolerated. 

In addition to the resistive component of reverse cur- 
rent there is also a component due to the capacitance of 
the rectifier. With 400-cycle power supply its effect is 
sometimes greater than that of the leakage. 

It is difficult to manufacture cells that meet these 
norms. Out of a production run, cells are picked that 
exhibit low leakage currents in the order of 1/50 to 
1/100 that of commercial rectifiers. 

Recently a patent* was granted on a stable sulfide 
type rectifier described as being capable of operating at 
temperatures between 250 C and 350 C and of with- 
standing inverse potentials in the range of 80 to 90 
volts. Still in the laboratory stage of development, it 
is a subminiature type (typical size 4 in. diam by % 
in.). Rectifier end is composed of a molybdenum wire 
embedded in sulfur and a sintered mixture of at least 
two metal sulfides. In forming the rectifier, the sulfur 
creates a current-blocking layer of molybdenum sulfide 
around the wire and forms an asymetric couple with the 
other metal sulfide. The latter typically can be a sulfide 
of calcium or cadmium. Sintering is performed at 500 
C to 800 C and the interface layer is formed by passing 
direct current through the heated mass at a current den- 
sity up to 200 amp per sq in. 

Current flows from the molybdenum to the molyb- 
denum sulfide, in reverse to magnesium copper-sulfide 
rectifiers. The richer the molybdenum sulfide, the higher 
the safe operating temperature. A mixture of 30 per cent 
MoSsg, 10 per cent S and 60 per cent CaS» was found to 
have a forward resistance of 2 ohms. Back resistance is 
of the order of 30,000 ohms after sintering. 


Advanced Development Work at Battelle 


Under the sponsorship of the Air Research and De- 
velopment Command, Battelle Memorial Institute is in- 
vestigating new combinations of semiconductor mate- 
rials to form electrodes and counterelectrodes of metallic 
rectifiers to meet the Air Force bogies of 60 rms a-c 
volts per cell, 200 C stack operating temperature and 
65 per cent minimum efficiency. 

First step, completed a year ago, was to investigate 
a large number of materials that might possibly show 
rectification properties at high temperature. The idea 
of constructing actual cells was abandoned early be- 
cause where large areas are involved, operating pet- 
formance is inherently tied up with degree of purity 
of materials and their homogeniety or lack of it. The 
geometry of the materials and their combination with 
base plate materials and counterelectrode alloys also 
affects performance. In an attempt to isolate some of 
these variables—particularly the major one of relative 
purity of materials—a technique of point rectification 
was developed, similar to searching for a sensitive spot 
in a galena crystal, which is basically a rectifier. Stand- 
ard rectifier materials such as copper oxide, copper 
sulphide and selenium all show point-contact rectifica- 


* Patent No. 2,541,832 issued Feb. 13, 1951 to F. R. Quinn and assigned 
to General Electric Co. 
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How to replace hinge 
pins and cotter pins 
with 
ROLLPIN 


self-locking fasteners 


Rollpin replaces hinge pin for faster assembly of hinges. Inexpensively 
and simply driven in place, it cuts assembly costs. Constant spring 
tension holds Rollpin firm against vibration on heavy-duty automobile 
door hinges—on lightweight sheet metal hinges for meter or instru- 
ment panel covers. 





IF YOU DO THIS A ORTHISYV... TRY THE ROLLPIN WAY INSTEAD ... Rollpins offer many advantages as 
pivot and clevis pins for linkages or + yoke assemblies. Heat-treated to pro- 
vide excellent fatigue resistance and wear characteristics, Rollpins fit flush, 
grip firmly in the outer or inner members, depending on your design require- 
ments, and are simply, inexpensively pressed in place. They are faster to 
install than cotter pins or safety wire . . . straight edges protect workers’ 
fingers and clothing. Rollpins are readily removed with a punch... can be 
used again and again... assure simplified maintenance. 


: USE ROLLPINS (1) To replace set screws and rivets. (2) To pin or key 
2 Be gears... pulleys... levers . . . knobs. (3) As locating dowels, stop pins 
or shafts for small gear trains. 





TRACMARK Once you test their effectiveness you'll want the secure, vibration-proof 
fastening of Rollpins in your products. Write now for a sample package and 
full details. Elastic Stop Nut Corporation of America, 2330 Vauxhall Road, 

& Union, N. J. 





PRODUCT OF 


: ELASTIC STOP NUT CORPORATION OF AMERICA 


GET YOUR FREE TRIAL ASSORTMENT OF ROLLPINS. 











r- Mail this coupon now. 
ty i eae ee 7 
1€ Elastic Stop Nut Corporation of America | HERE'S HOW ROLLPINS PROVIDE 
th | 2330 Vauxhall Road, Union, N. J. : A VIBRATION-PROOF FIT 
0 | Please send me full application data and test samples | Rollpins are easily pressed into production 
of | of the Rollpin, ' ee ee. ends facilitate 
u i nual insertion. 
ve | | Rollpins compress as they are driven— 
yn | Meme __ Title ! are self-retaining in production drilled 
ot | holes—fit flush. Secondary hole-reaming or 
d- "= | riveting operations are eliminated. 
| Constant spring tension against walls of 
er | nae | hole lock Rollpins permanently in place 
a- | ress until deliberately removed with a pin 
= punch. Rollpins don’t damage the hole and 
ned City —____—_Zone_ State l a= can be used again and again. 
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TO EXACTING 
TOLERANCES 


@ Porcelain requirements of electrical 
equipment and device manufacturers 
vary with respect to size and shape, 
mechanical and electrical characteristics. 
Illinois Electric Porcelain Company has 
had a world of experience in meeting the 
exact specifications of many of these man- 
ufacturers to their complete satisfaction. 


High Voltage 
Anchor Block 





Tap Changer for 
Distribution 
Transformer 





Distribution 
Transformer Cover 
Bushing 


Air Blast 
Porcelain 





Porcelain 
Contact Base 


Condenser 
Bushing 


Perhaps we can assist in solving your porcelain 
problems. If so, we’d like to try—write us today. 


eI 


ELECTRIC PORCELAIN CO. 


MACOMB, ILLINOIS 


















tion with tungsten, thus establishing the validity of this 
method of selection. 

Once the materials that show greatest promise are 
isolated, steps can be taken to produce optimum oper- 
ating characteristics. Aside from rectifying properties, 
the material must have a resistivity in the order of 1 to 
1000 ohm-cm, a figure that is modified by the area and 
geometric structure. 

The most promising material to meet those conditions 
at high temperature is a modified form of titanium diox- 
ide. In its present development, it does not pass a high 
forward current, which is still in the milliampere range, 
3ut it has a_good rectification ratio (it backs 20-25 
volts) with low leakage in the reverse direction. Like 
most semiconductors, modified titanium dioxide has a 
negative temperature coefficient of resistance. Further 
work on counterelectrodes and the titanium dioxide 
should produce higher back voltages and higher for- 
ward currents. Efficiency has yet to be checked, as well 
as stability. 

Abroad, the Standard Telecommunications Labora- 
tory in England has also been experimenting with 
titanium dioxide. In Germany, work is being done with 





Bibliography on 
Metallic Rectifiers 


i time to time as developments in metallic rectifiers 
took place, feature articles have been presented for ELEc- 
TRICAL MANUFACTURING readers. Those listed below, start- 
ing with the article in this issue, have been included in this 
continuing program. 


Advanced Developments in Metallic Rectifiers, October 1951, 
page 128. Requirements of both Armed Services and indus- 
try are accelerating developments; increased performance 
of selenium rectifiers for higher temperatures; new types of 
semiconductors. 


Basic Circuits for Metallic Rectifiers, June 1949, page 100. 
Design guidance in selecting the proper type of circuit, and 
recommendations for correct application; for low-voltage 
high-current d-c power supply. 

What Happens to Rectifiers at High and Low Temperatures, 
March 1948, page 120. Report of laboratory tests to deter- 
mine operating characteristics for selenium, copper-oxide and 
magnesium copper-sulphide rectifiers between —70 and 
200 C., 

What Are Suitable Applications for Selenium Rectifiers, May 
1947, page 106. Information about the load, operating con- 
ditions and life needed for the supplier to specify the proper 
rectifier unit. 

Principles and Applications of Semiconductor Rectifiers, De- 
cember 1946, page 126. Discussion of three basic types of 
metallic rectifiers for power applications; performance chat 
acteristics of each type compared and contrasted. 

Transformer Calculations for Selenium Rectifier Applications, 
February 1946, page 108. Detailed steps in arriving at suit 
able specifications for several kinds of rectifier circuits. 

Magnesium Copper-Sulphide Rectifier Design Factors, De- 
cember 1945, page 106. Operating characteristics and eng 
neering design data for various types of load. 

And many other articles in earlier issues. None of these articles 
are now available as reprints, but the first article is being 
reprinted and will be ready for distribution about October 
20. Copies of the forthcoming reprint may be reserved by 4 

letterhead request to the Editor. 
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MAKING GOOD CONTACTS 
IS IMPORTANT...... 


eee SELECTING RIGHT CONTACTS 
IS IMPORTANT, TOO! 
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In manufacturing electrical contacts, there is a multi- 
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tude of metallurgical, electrical and mechanical details. 
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If any one of these details is slighted, serious contact 
trouble may result. That is why Fansteel has developed 
a plant-wide system of quality control which begins 


with the very ores from which metals are made. 
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Then, there is the matter of selecting the right contact 
material and contact design for a given device, and the 
matter of assembling the contact to its support. These, 
too, are small details of great impor- 

tance. The practical thing to do, of 

course, is to consult with Fansteel on 

all these details of material, design 

and assembly, and thus be sure your 

electrical contacts are right. Fansteel 
Metallurgical Corporation, North Ask for our booklet, 

“ Fansteel Electrical Contacts 

Chicago, Illinois, U.S.A. 


—Engineering Information” 


AN INDUSTRY ELECTRICAL CONTACTS 


THAT SERVES 


INDUSTRIES AND ELECTRICAL CONTACT ASSEMBLIES 
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Send me the new “Fischer File. 
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PLANNED TO HELP SOLVE 
YOUR BRASS NUT PROBLEMS 


A network of Fischer representatives covers the 
United States,Canada and Cuba...ready to assist 
you on any specific brass nut problem. You'll 
find their names and locations in the “Fischer 
File,’’ another free 
Fischer service de- 








signed to ease your 
specifying job. 


Send Today 
for your 


Here’s a bound file that you'll use constantly. Its 
16 pages are filled with charts on Pitch Diameter 
Tolerances, explanations of American and Uni- 
fied Thread Limits, complete specifications and 
drawings of standard brass nuts plus other time- 
saving, work-saving data. Send for your free 
copy today. 


MAIL THIS COUPON TODAY! an nm 
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black phosphorus, an allotropic form extremely dif- 
ficult to produce. Lead sulphide is under investigation 
by the University of Reading in England as a diode 
rectifier similar to the use of germanium here. Tellu- 
rium is also being considered, although little is known 
about its properties. 

Titanium dioxide is normally looked upon as a di- 
electric—a material with extremely high resistivity, 
However many dielectrics can assume various states of 
semiconductivity. The electrical properties of titanium 
dioxide semiconductors has been under study for some 
years by physicists. The theory of conduction in such 
materials is too involved to discuss here, except to say 
that it has been greatly advanced by studies of electron 
and “hole” movements on surfaces of semiconductors 
like silicon and germanium used in diode rectifiers and 
transistors and also by advanced studies on semicon- 
duction in oxide materials. 

A statistical approach to selection of suitable counter- 
electrodes is now going on. Here again it is evident that 
low-melting point eutectic alloys will have to be aban- 
doned to achieve successful operation at high tem- 
perature. 


Conclusion 

Thus it is apparent that no commercially available 
components satisfy full military requirements. Where 
ambients are high, size will have to be sacrificed for 
use of the low-voltage copper-sulphide types. Further 
progress can be expected in pushing voltages of sele- 
nium cells to even higher levels, but there is a definite 
limit on the operating temperature—somewhere be- 
tween 125 C and 150 C. The limitation will become 
the softening temperature of selenium rather than the 
counterelectrode alloy. To operate at temperatures be- 
yond these limits, wholly new types of semiconductor 
rectifiers will have to be developed. The groundwork 
for them is already being laid. Miniature and subminia- 
ture types, both in selenium and copper oxide, fit in 
with the general trend toward smaller and lighter com- 
ponents. oOoOO0 
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SELENIUM RECTIFIERS 


WILL MEET YOUR EXACTING REQUIREMENTS FOR 


@ Selenium rectifiers for use in modern mag- 
netic amplifiers, must have special rectifier 
characteristics in order to achieve the maximum 
results when used with the newer grain oriented 
toroidal cores. 










Belcon Balanced Wattage Rectifiers are man- 
ufactured to have these special characteristics: 
They have a very much higher forward to 
reverse-current ratio — as high as fifteen hun- 
dred to one or better; they have a low forward- 
voltage drop — usually as low as 1.2 volts per 
cell. 





Belcon also manufactures a complete line of 
Rectifiers for industrial applications as well as 
specialized Rectifiers to fit unusual applications. 
Such units are frequently smaller in size and 
therefore may cost less than the standard line 
due to the exclusive Belcon Balanced Wattage 
principle. 


WHY BALANCED WATTAGE 


Belcon employs a variable blocking voltage — current density ratio result- 
ing in a balanced wattage rectifier. A Belcon Rectifier processed to block 
40 volts rms, for example, will deliver 1 ampere; the same size rectifier 
processed to block but 20 volts rms will deliver 2 amperes or more. 


BELCON RECTIFIERS 


DIVISION of BOGUE ELECTRIC MANUFACTURING COMPANY 
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SHORT RUNS 


Precision die molded plastics in small lots are now 





available at the lowest possible die mold cost. This H. Falls, General Electric Review, February 1947, 
new process is primarily for pilot runs in the pro- “The Copper-Oxide Rectifier in Electrochemical 
duction of 100 to 5000 small precision plastic mold- Work,” I. R. Smith, ATEE Technical Paper 44-163, 
ings . May 1944. 

for —— a 1 and other purposes _where Also, see the annotated bibliography of selected re- 
conventional type die molds would be prohibitive cent articles on metallic rectifiers appearing on 


Present mold capacity: 2 ounces, 2 x 4 x 6” page 284 in this issue. 


Your inquiries are invited. 
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The “serious shortage of scientifically and technically 
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pare lesser skilled technicians to take over some 
of the tasks formerly performed by engineers and 
to train engineers for supervisory work. 

4. Stabilize the present engineering staff by reducing 
turnover and absenteeism. 

5. List engineering openings with local State Em- 
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He appealed to educational institutions and adminis- 
trators in Government and industry to take every avail- 
able measure to help alleviate such shortages if the 


wire precisely space-wound on a low 
loss ceramic core for greatest stability. 





° Resistors may be protectively coated . . 
wire- with Phenocote:—an improved organic defense program is to succeed. 
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| manner plays into the hands of those who want 


5231 | | to see our defense mobilization program fail. 
He called upon all departments and agencies of 
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AN EFFECTIVE 


nota 
Substitute” 


Szl~ APPROACH... 


“Real Glass... 
not a 
Substitute” 


Kopp lenses for beam control are pre- 
Cision-made to meet rigid specifications. 
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To buyers of consumer products, the beauty, color and 
cleanliness of glass has an immediate and strong 
appeal; to buyers of industrial products, the ability 
of glass to withstand destructive conditions such as 
heat, corrosion, wear, sunlight, weathering and pres- 
sure means economy and better service from the 
product in which glass is used. 

Whether you use glass to make your products more 
attractive or more serviceable, or both—KOPP glass 
will provide the qualities that guarantee greatest satis- 
faction. Kopp has the research facilities, the engineer- 
ing ability and the manufacturing skill to produce for 
you, glass parts that will enhance your products. 


KOPP GLASS, Inc. 


SWISSVALE, PA. 
tS: | | Sa 
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subject to vibration . . 


THE RIGHT PLACE 
for a tighter fastener 


In communications apparatus and other equipment 
. use Bristol’s Multiple-Spline 


Socket Screws. 


They hold tighter... because they can be tightened 


tighter. 


Even in the smallest sizes, they can be turned up far 


tighter without danger of bursting or rounding out 
socket walls. The exclusive multiple-spline socket turns 
internal wrenching force into rotary motion, not ex- 
panding pressure. 


Other advantages: ideal for compact assemblies and 


hard-to-get-at fastening points. For disassembly, a re- 
verse flick of wrench loosens the set. 


BRISTOL’ 


Multiple -Spline and Hex Socket Screws... Cap and Set 


Only BRISTOL gives you the right 
socket screw for every application 











SEND COUPON 
FOR FREE SAMPLES 


—also helpful bul- 
letins on designing 
compact, tight as- 
semblies. 


THE BrisTOL COMPANY 
Mill Supply Division | 
153 Bristol Road, Waterbury 20, Conn. 

Please send me free sample of Bristol’s Multiple Spline | 
Screw and bulletins showing applications to: 
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NEMA Committee 
on Engineering Talent 


EMA has recognized the critical shortage of 

engineers in the electrical manufacturing 
industry by establishing a five-man committee to 
study the problem and make recommendations to 
its Board of Governors on what can be done about 
it. Known as the NEMA Committee on Engineer- 
ing Talent, the committee consists of: 

F. H. Roby, Chairman, vice president, Square 

D Company 

M. M. Boring, manager, technical personnel 

divisions, engineering policy, General Elec- 

tric Company 

John Bullock, industrial relations division, 

Allis-Chalmers Manufacturing Company 

H. N. Muller, assistant to vice president of 

engineering, Westinghouse Electric Corpo- 

ration 

Harold Winton, director of training, United 

States Rubber Company. 

The committee is to analyze the situation facing 
the industry during the next ten years in the 
highly competitive recruiting market expected 
to result from the decrease in the number of 
graduating engineers. It is also to recommend 
what can be done by NEMA directly with the 
colleges or through member companies to bring 
to the attention of students the opportunities 
available in the electrical manufacturing industry. 

The NEMA committee has endorsed the EMC 
program and proposes to supplement it with plans 
for additional activity to be submitted to the 
Board of Governors for approval and implemen- 
tation. ooo 


the Federal Government to set the example in 
this respect. 
Educational institutions can develop counseling 
programs which will result in a larger number of 
men and women being trained in these fields. 
Students with aptitudes for such training should 
be shown that by obtaining scientific and techni- 
cal training they can prepare themselves for 
satisfying employment and, at the same time, 
make a major contribution to the preservation 
of our way of life. More women, for example, 
should be enrolled in scientific courses and in 
engineering schools than is the case today. Their 
services are needed and will be utilized. 
Industry and government should develop both 
on-the-job training programs and cooperative 
training programs with educational institutions S0 
that employed persons may receive scientific 
and technical training. Where persons now em- 
ployed possess the aptitudes for such training 
methods must be developed to utilize this hidden 
source of potential technical manpower. 

At the Pittsburgh convocation in September, A. G 
Monteith, vice president engineering, Westinghouse 
Electric Corporation, traced the dependence on engt 
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neering of our present mass-production era. In one sensé, 


the engineer appears to be working himself out of a job. 
It might seem that, once the production line is estab- 
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CCURACY. ..§ PRECISION... 
A exactness. These terms are 


important in measurements as dis- 
tant as a star, or as near as the motor 
that powers your product. In the 
down-to-earth field of competitive 
selling, these terms mean efficient, 
long-term performance for your 
products, a selling advantage only 
Precision motor manufacture 
can give. 


America remembers . . . and in the 
months ahead will look for products 
that are built to last. Realizing this, 
Emerson-Electric continues its 61- 
year policy of exhaustive research, 
scientific design and precision pro- 
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duction to build motors that J/ast. 
In this way Emerson-Electric and 
its customers will continue to meet 
the demand for quality merchandise. 


If you are looking for dependable 
motor performance in the % to 
5 h.p. range, get the facts about 
precision-built Emerson-Electric 
Motors. Simply write: 


THE EMERSON ELECTRIC MFG. CO. 
St. Lovis 21, Mo. 


Specify 
Emerson-Electric 
Motors 
for Exacting 
Service 


Write for these 
Emerson-Electric p 
Motor Data Bulletins 


Appliance and equipment manufac. 
turers, with applications for motors of 
1/20 to 5 h.p., can profitably use these 
reference guides. Specifications, con- 
struction and performance data are 
included for these motors: 


185-A Capacitor-Start 185-E Oil-Burner 
185-B Split-Phase 185-F Jet Pump 
185-C Integral 185-G Blower 
185-D Fan-Duty 


EMERSON <# ELECTRIC 
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COIL SPRINGS 
METAL STAMPINGS 


Dudek and Bock’s FREE De- 
signing Service has_ saved 
thousands of dollars for others. 
‘Contact us when in the product 
design and experimental stages 
—and our master engineers 
will produce the “dollar sav- 
ing” answer that meets your 
needs to a “T”. 
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2100 West Fulton 
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lished, the need declines for engineers. And as engi- 
neers devise automatic machinery and pushbutton meth- 
ods, the demand for technical skills might appear to 
grow less. It might also appear that by now knowledge 
of materials and of machines has been reduced to hand- 
book form. 

Actually, Mr. Monteith stressed, the base of engineer- 
ing is broadening. The number and complexity of prob- 
lems is building up so that the number of engineers 
must continue to increase if we are to expect a continu- 
ing improvement in our standard of living. 

Material technology, for example, is becoming increas- 
ingly complex. New materials are continually being 
created faster than ever before. Each of these thousands 
of new materials has the potential of improving an old 
product or creating a new use. And in the prodigal use 
of raw materials we have been depleting reserves of 
natural resources and, therefore, must look with in- 
creasing vigor to replacements or means of conservation, 
Greatly expanded technology will be required to find 
the solutions for long-range progress in our economy. 


New Sources of Energy Needed 


Energy also poses problems of increasing complexity 
to the engineer. Use of energy is rising rapidly per 
capita and the population is increasing at a fast rate, 
but the energy picture is not so bright. The better water- 
power sites have been developed. The best and most 
accessible coals have been mined. This will mean im- 
proved methods of mining to get at the remainder. Our 
way of life is now absolutely dependent on liquid fuel. 
This demands that we learn how to produce it from 
coals, lignites, shales, tar sands, and perhaps even from 
growing things in anticipation of the day when the out- 
put of oil wells dwindles to a mere trickle. Eventually, 
we will have to assign whole schools of scientists and 
engineers to learn how to live on our energy income from 
the sun, instead of on the energy so conveniently stored 
in the ages past. 

The constant pressure to improve our standard of 
living calls for ever-increasing engineering effort. To 
give the worker more income, more free time, less of 
the truly dirty and arduous tasks, the engineer must 
make machines more automatic and that run faster and 
produce more. This calls for new and more efficient 
kinds of machines, elaborate controls for them, and 
planned systems of machines. Further rise in the stand- 
ard of living is definitely dependent on new engineering. 
Also, this effort must be on a continuing basis for it 
requires years to advance an idea from its conception 
to the point where it finds its place in our way of life. 

The Western World must look to the engineer for its 
defense, because in manpower alone we are hopelessly 
outnumbered. We must rely on quality, not quantity, 
Mr. Monteith said. It behooves our Government to give 
every encouragement to those industries engaged in pro- 
viding new and improved tools for defense. It would 
be the height of folly to rob industries of their trained 
technical men or to draft all those young men for the 
Armed Services. 

In the last war, the task of improving and develop- 
ing new weapons was in the main shouldered by the 
older generation of engineers. In the latter part of that 
struggle, we recognized the error of this reasoning and 
were forced to launch a vastly expanded technical train- 


ELECTRICAL MANUFACTURING 





= 


oo s@ 


—~ ON AN ELECTRIC MOTOR 
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Want to hear about an operation. . . 

that may show you how to make 

a better product and a better profit? 

It seems a certain electric motor 

manufacturer got to wondering about the 

vestigial clutter of parts usually 

» provided for the lubrication of bearings. 

7 He found the answer at Fafnir. 

ts the Fafnir Plya-Seal Ball Bearing which 

has everything it needs for years of smooth 
operation locked up inside it. The rest was easy... 
designing a one-piece end bell that could be 
economically and accurately machined. The new motor 
cost less to make, less to maintain. 

Maybe the answer to a bearing problem of yours 
is also waiting for you at Fafnir. 

Could be, because Fafnir’s experience is 

not limited to just one or two industries but is 
industry-wide. The Fafnir Bearing Company, 


New Britain, Conn. 


FAFNIR WIDE TYPE PLYA-SEAL BALL 
BEARING. Capacity for years-ahead 
lubrication. Space for breathing and 
grease expansion. Large area for 
housing contact, good shaft shoulders 
and face. Contact seals reinforced 
both sides with steel. 


FAFNIR STANDARD WIDTH PLYA- 

SEAL BALL BEARING. Dust-excluding, 

grease-retaining contact seals com- 

posed of synthetic rubber impreg- 

nated fabric washer with split retain- a ' 

ing ring of spring steel. Requires no MOST COMPLETE 2 LINE IN AMERICA 
separate grease chamber, filler or ay 

drain plugs. 
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<A. © DESIGNED ESPECIALLY 
FOR DEFENSE NEEDS 


We've developed these A-C and D-C Solenoids 
with defense requirements particularly in mind 
as for example on diesel engines for fuel rack 
control; on gasoline engines for throttle control; 
as overspeed shut downs for all types of engines; 
and as valve operators. 

These ASCO Solenoids are strong, sturdy, and 
sure! They provide maximum work output with 
minimum weight! 

And for an important point in regard to our 
D-C Solenoids ...they’re not A-C units adapted 
for D-C service. They’re designed for D-C 
operation and are available for intermittent 
or continuous duty. They’re solid iron construc- 
tion open frame or iron-clad constructed. 

Our line of standard Solenoids covers a wide 
range of both A-C and D-C Types. They have 
built up a reputation for outstanding perform- 
ance as to both power and reliabil- 
ity. Our engineers will be glad to 
work on special solenoids to meet 
your special requirements. Write 
us in detail about your problem. 


asv® 


Vita 
Automatic Switch Co. 


393 LAKESIDE AVENUE - ORANGE, NEW JERSEY 
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ing program, Why ignore this experience now, Mr. Mon- 
teith asked. Under present foreseeable conditions, it 
would be suicide to indiscriminately sweep our tech- 
nically-minded youth into uniform. At the present time 
we must maintain an adequate civilian economy to pay 
for an extensive defense effort and also must be ready 
for total war. 

Unfortunately, the policy of maintaining an adequate 
reservoir of technically skilled youth has met resistance. 
There is an inherent feeling that somehow it is not 
right to say that certain young men must carry arms 
while others are reserved for technical education and 
technical jobs. Our potential enemies would like nothing 
better than for us to follow this natural, but emotional, 
urge. They know that American technology is the chief 
barrier to world domination. 

We must firmly resist any policy that would drain 
away all our technically minded youth into basic armed 
service where their greatest contribution to our nation’s 
defense would be lost. Dissipation of our technical re- 
sources is the worst possible disservice we can render to 
our armed forces. Engineers are necessary to keep our 
technical war machine working at greatest efficiency. 
The officers’ training now conducted in a number of 
engineering schools has placed many outstanding men 
in the military reserves. But it should be emphasized 
that we secure a proper balance between the require- 
ments of the armed forces and essential industry in- 
herent for the survival of our country, at least during 
the next few years when it is evident that engineers will 
be in short supply. 


Twice As Many College Graduates Needed 

S. C. Hollister, Dean of Engineering, Cornell Uni- 
versity, matched the expected supply of engineers 
against demand in the next decade (see chart on page 
147). He indicated that engineering educators for sev- 
eral years past have been quite concerned at the drop 
in freshman enrollment. The percentage of high school 
students now entering the engineering colleges is about 
20 per cent below what it was during the prewar years. 
Based on the birth rate in the depression years, it is 
not likely that there will be any substantial increase 
over the estimate of the total number of engineering 
graduates for the next decade. The charted numbers 
expected to graduate from the engineering schools re- 
sult from the total anticipated enrollment without al- 
lowance for the effect of any withdrawals due to the 
draft or due to the operation of armed force reserves. 

At best it will not be possible to meet the need from 
the supply of graduates now expected from the colleges, 
because this supply will be less than half enough. Be- 
fore the war, nearly 6 per cent of the boys graduating 
from high school entered engineering colleges. Now the 
rate has dropped to 4.8 per cent. About 10 per cent 
would be needed to meet peacetime civilian needs alone. 

The needs stated herein are in terms of the custom- 
ary pattern of utilization of engineering graduates. Since 
the percentage of boys beginning enginering education 
is far below what is indicated as the need, and is de- 
clining, Dean Hollister emphasized that the pattern of 
utilization of engineers must be greatly modified, if 
present necessary engineering work is to be accom- 
plished with the limited number available. 

The demand for military manpower, on the other 
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GOOD NEWS FOR 
QUALITY PRODUCT 
DESIGNERS... 


STANDARD 


PRODUCTION TIME 
PRODUCTION COSTS 
PRODUCTION FAILURES 


@ Standard X-washers have 1001 proven applica- 
tions. Manufacturers of products ranging from 
baby buggies to airplanes demand the “PRODUC- 
TION SAVING” fasteners—STANDARD X-WASHERS! 

Quick, easy application . . . positive 360° 
closure which supports greater thrust loads... 
and simple removal which facilitates any neces- 
sary servicing or repairs, make Standard X-wash- 
ers a “must” for the more efficient, more econom- 
ical, higher quality production demanded by 

360° ENCLOSURE REMOVING enay seat: 


Standard X-washers can provide the profitable 
EASY TO APPLY—EASY TO answer to YOUR fastener problem, too. They 
REMOVE FOR SERVICING 


will speed your production line assembly . . . cut 
your costs to a minimum! Their easy-on, easy-off 
GROOVED PINS ARE MADE operation requires no special tools—an ordinary 

air of pliers does the job quickly and efficiently. 

eines mamecaie AVAILABLE FOR ALL SIZES a P aa . q : - ae y 
OF STANDARD X-WASHERS e smooth profile of Standard’s X-washers 


eliminates any possibility of injuring machine 
+0 ge: Senet: tam: peel ap operators’ hands or clothing. 


cations. Send your print for a ‘ ; 
PARALLEL TYPE PIN ee Get the facts about this revolutionary‘ fastener 


rompt quotation. : ; ‘ 
sisi adie, .-. write for Standard’s detailed catalogue, today! 


RANGE OF X-WASHER SIZES 
IMMEDIATELY AVAILABLE... for pin diameters from “6 to %e inches in diameter. 


X-washer application illustrated above is for the AMF Automatic Pinspotter 
manufactured by the American Machine & Foundry Company, New York. 


a AWN D A Pa D RC Cea hae 
510 NORTH CAPITOL AVE. « INDIANAPOLIS 4, INDIANA 
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MINIATURIZED RUGGEDIZED 


AC OUTLETS 









Alden AC Outlets SAVE 
Space and Critical Material 


The Alden 402AC Series are the smallest auxiliary out- 
lets available—they require mounting centers of only 
14%” and take only %4” behind the panel. The outlets 
rivet or eyelet to chassis with conventional production 
tools. Solder tabs or leads provide rapid, simple solder- 
ing to other elements. The 402 Series are available in 
three designs—402ACE single mounting plate and 
solder terminals—402ACF double mounting plate and 
solder terminals—402ACFL double mounting plate 
and leads for soldering directly to circuit elements. 
Outlets are UL approved for 10 amps at 250 volts or 
15 amps at 125 volts. 


Send for samples, quotes, and delivery schedules. 





Which compound heating 
method would YOU choose? 


One method concentrates heat. The other method dis- 
tributes heat evenly, without allowing hot spots to burn 
or carbonize tank contents. 

One method permits cold, unheated areas in the tank. 
The other method gently, effectively spreads heat to 
entire contents without permitting cold lumps to remain. 
Which would you choose? The “high-wattage concentrated” 
design or the “low-wattage distributed” design? 


Thousands of users for 30 years have chosen the Sta- 
Warm design which evenly, economically distributes 
heat. During these years Sta-Warm has developed a full 
line of compound and soft metal melting tanks, pots, 
kettles which are highly adaptable to your requirements. 
Many special accessories are offered. 


Why not find out about them today? 





La-Warim ELEcTRIC co. 


565 N. CHESTNUT ST., RAVENNA, OHIO 









Table I—Annual Increment Needed to Maintain 
the Strength of the Active Armed 
Forces at 3,500,000 


Avg Percentage Percentage 

period Annual of whole age of available 

of requirement* group reach- fit from each 
service Men ing maturity 


2 years 1,375,000 122 
3 years 917,000 81% 
4 years 687,500 61 
5 years 550,000 48 
6 years 487,000 13 


Assuming that 750,000 are ‘“‘careerists’’, serving 10 years. 


hand, is so great as to provide substantial interference 
with training in science and technology. Dr. M. H,. 
Trytten, director, Office of Scientific Personnel, Na- 
tional Research Council, gave an indication of the drain 
on young men to maintain a projected military force of 
3,500,000 men. He predicted that in less than two years 
the manpower available for military induction above 
the age of 18% years will disappear. From then on the 
strength of the Armed Services will need to be main- 
tained through the influx solely of the supply of man- 
power coming of military age. 

Table I relates the annual requirements of the Armed 
Services to length of service to maintain a strength of 
3,500,000 men. The asumption is made that 750,000 
“careerists” are in the service for an average of 10 years. 
The percentage of available fit expectancy is based on 
72 per cent of an estimated 1,200,000 males coming of 
military age anually. This will provide an annual flow 
into the pool of available manpower of 790,000 after 
subtracting 74,000 to supply the careerists annually. 
The table indicates that it will be necessary to require 
3% years of service of each one reaching 18% years, 
instead of the present 24 months. 

Scrutiny of these figures led the Institute of Man- 
power Utilization and Government Personnel, held at 
Stanford University, Aug. 22, to declare: 

“Assuming that military requirements necessitate the 
maintenance of an armed establishment of 3.5 million 
men, it is our opinion that this cannot be accom- 
plished within the present statutory requirements and 
administrative policies. Moreover, it is essential that 
present statutes and policies be further amended to 
insure that an adequate proportion of the number 
coming of age each year be selected for training in 
the sciences, professions, and skilled crafts so as to 
be available for specialized service where most needed 
in the military forces or in civilian employment after 
their training is terminated.” 

It is clear that there will inevitably be sharp compe 
tition for the same limited manpower pool by the needs 
of the military establishment and of the nation for flow 
of trained personnel. Obviously, some re-evaluation must 
occur and will no doubt take place when the extent of 
the manpower stringency is sufficiently realized. Such 
a re-evaluation may result in sharp questioning by the 
Congress of the military target totals of manpower. Un- 
questionably, the length of service will again come 
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Custom built electric motors 
from Standard Parts by... 


FRAME 
of DIAMETER 


Whatever your needs in speeds and performance ratings for electric 
motors from 6 to 120 volt, d.c., and from 1/100 to 6 h.p., you can get 
them from Pesco more quickly and economically because of Pesco’s 
engineering development of six co-ordinated frame sizes. 

The result of years of experimental engineering research to pro- 
duce a series of electric motors that would compliment Pesco’s 
precision built hydraulic, fuel and vacuum accessories, these electric 
motors are suitable for a wide variety of special applications in 
aircraft and industry. 

Pesco’s unique method of using standardized parts means greater 
interchangeability, simplifies spare parts stocks, eliminates duplica- 
tion of parts and minimizes service requirements. 

+ Write today and tell us what your requirements are. We will 
tell you promptly how Pesco custom-built electric motors, from 
standard parts, will meet those requirements most economically. 


BORG-WARNER CORPORATION 
24700 NORTH MILES ROAD BEDFORD, OHIO 
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Electrolytic 


There’s a type Capacitors 
for every application... 


You give sound quality and long life to your 
audio equipment—tape recorders, amplifiers, 
intercoms, etc.—when you specify Sangamo 
Electrolytic Capacitors as standard com- 
ponents. Sangamo Electrolytics are manu- 
factured under carefully controlled conditions 
for protection against source contamination 
and to assure corrosion-free elements. 


There’s a type to meet your exact needs. 
Write for full information. 





Type MT_ wire lead 
dry electrolvtics. Ideal 
for application in tight 
spots. Maintain uniform 
capacity when subjected 
to heat and high ripple 
currents. 


Type PL—+Twist-lock” 
electrolytics give long life 
and dependable perform- 
ance at 85° C. Twist- 
prong tabs provide for 
washer or direct chassis 
mounting. 


Type i} Sangamo 
octal base electrolytics 
are the right choice for 
all applications where 

quick capacitor 
' changes are required. 


Vy 


SANGAMO ELECTRIC COMPANY 


SPRINGFIELD, ILLINOIS 


© 
2 


Sia 
in Canada: Sangamo Company Limited, Leaside, Ontario 


under scrutiny. Also it seems likely that increased con- 
sideration will be given to the removal of exemptions 
for persons over 19 for reasons of prior service or 
limited disability. There wil! be a greater effort to 
utilize marginally qualified personnel, and additional 
consideration to the appropriate uses of women power 
will no doubt be given. But the larger implication jp 
this whole situation is that the needs of the nation for 
professional college trained personnel and the skilled 
craft category will be inadequately provided for. 

Dr. Trytten pointed to the remarkable increase ip 
the demands for engineering personnel not only because 
of the needs of remobilization but also because of the 
sharply increasing demands of the civilian economy, 
Every major military conflict in the past has resulted 
in increasing the tempo of technological demands in the 
postwar civilian economy. After World War II the 
effect was especially marked in engineering and physies 
as measured by the rate of absorption of the extraordi- 
narily heavy enrollments and consequent graduations 
in engineering in 1949 and 1950. 

The situation in the sciences is roughly comparable, 
The demand for scientists at the present time is approxi- 
mately the same percentage-wise as that of engineers, 
indicating an unfilled demand for scientists which must 
be of the order of from 20,000 to 30,000. The shortage 
of scientists is most acute at the level of research direc- 
tors, project directors, group leaders, and independent 
research personnel. Paralleled to the situation in engi- 
neering is the fact that the graduation of scientists in the 
coming years will also progressively decrease. 

Dr. Trytten admitted that so far organizations in the 
Federal Government have been exceedingly slow to 
recognize that manpower will probably be the most 
critical problem in the nation. Prior to quite recently 
the most important manpower decisions in the Govern- 
ment have been made by indirection. Recently there 
has been established a National Manpower Policy Com- 
mittee and an advisory committee on specialized per- 
sonnel in the Office of Defense Mobilization. 


Getting More Engineering Students Entered 


Carey H. Brown, manager of engineering and mant 
facturing services, Eastman Kodak Company, and chait- 
man of the Engineering Manpower Commission, em- 
phasized the necessity for effort at the local level to 
convince more young men and perhaps young womenas 
well of the wisdom of entering engineering colleges. 
He named two main factors affecting decisions of high 
school graduates: The essentiality and importance of 
engineering as a profession, and the fitness of the str 
dent, both as to natural aptitude and inclination and as 
to educational preparation, to undertake the rigors of4 
course of engineering study. 

Attack by the Engineering Manpower Commission 
upon this phase of the problem has been made along 
three main lines: First of all, effort was made to secufe 
correction of the charts and data exhibited over the past 
few years indicating that engineers were in oversupply. 
As a result, the Department of Labor has changed 
its charts and data to more truly depict the preset 
situation, The EMC has also sent out to principals, 
guidance and science teachers in 23,000 high schools 
data on the same subject in an effort to secure it 
creased engineering enrollments. Mr. Brown urged that 
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Acadia Synthetic Rubber Products are once again 
in great demand for the nation’s defense. They 
are serving in a large variety of important pur- 
poses in weapons and equipment on land, sea 
and in the air. Manufacturers in hundreds of 
industries have learned they can always depend 
upon the uniformly high quality of Acadia Syn- 
thetic Rubbers. 

They are readily compounded to exact degrees 
of elasticity, resilience, plasticity: offer high resist- 
ance to oil, age, light, temperature extremes. 
They can be molded or extruded—cut to close 
tolerances in endless shapes and sizes. 
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AUTOMarTic RIVET SETTER 
UTS COSTS 3 ways | 


FASTENS FASTER... 
Only the speed of the operator limits the 

912’s riveting speed. Completely automatic. 

A push an the foot pedal automatically 

feeds, inserts and clinches the rivet. 

2 DOES WORK OF SEVERAL MACHINES 

Quick change rotary hopper and race- 
way makes the 912 adjustable in 5 to 10 
minutes to set different size rivets. Adjust- 
able anvil height and 12-inch throat pro- 
vide further versatility. 

SAVES ON MAINTENANCE... 

The 912 is massively built to stand the 
shocks of constant use and is designed for 
quick, easy servicing and parts replacement. 
If your assembly calls for 3/16" steel cubular 
rivets or smaller, of %" lengths or less, ask us to 
show you how the 912 can cut your fastening 
costs. Send a sample of your problem assembly 
(or blueprint) for a free fastening analysis. 


FREE CATALOG 


contains valuable engi- 
neering information and 
rivet specifications plus 
illustrated descriptions 
of 26 Chicago Auto- 
matic Rivet Setters. 


; hwet & MACHINE CO. 


9609 West Jackson Boulevard, Bellwood (Svsck) Illinois 
Branch Factory: Tyrone, Pa. 
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CONTACTS 


PRECISION SERVICE ... 


from Order to Delivery! 


Your production problems may be simplified when 
you consult an organization with a long record of 
successfully serving electrical manufacturers in all 
types of precision work. Whether you are seeking 
advice on new applications, redesign, or wish your 
ewn designs executed, send us your requirements, 
and they will receive our most careful attention. 


Extra KNOW-HOW 


for your specific design problems 


THERMOSTATIC BIMETAL 
METAL PRODUCTS FOR ELECTRICAL MANUFACT 


5. .d. BRAIT DU 


318 Washington Rae Mt. Vernon, N. % 





these shot-gun methods of broadcasting the facts as to 
shortage of engineers be supplemented by the efforts of 
engineering organizations and individual engineers 
throughout the country to disseminate this information 
in their own communites. 

The third step taken was the EMC’s survey of engi- 
neering needs made in May-June of this year. The 
results of this survey were first released at the meeting 
of the American Society for Engineering Education at 
Lansing, Mich., in late June and are charted on page 147, 

The second great segment of the problem confronting 
the country is proper utilization of the engineers avail- 
able. Engineers who have been employed for any con- 
siderable length of time in sales or purchasing, probably 





Table Il—Utilization of Engineers in the 
United States, 1946 





Percentage in each status Mining 
a and 
Occupational status Civil Mech. Elect. Chem. Metal. 





Administration and 


management 17.5 34.3 31.9 30.0 42.4 
Consulting 8.4 5.7 5.7 3.3 ia 
Design, development 

and research 29.6 39.0 38.3 44.4 28.0 
Manufacturing, pro- 

duction, operating 7.6 10.2 12.2 14.6) 15.1 
Sales engineering ise 5.7 6.3 3.0 2.3 
Other 5:7 a0 5.6 4.7 | 





now lack knowledge of the skills and techniques essential 
in the fields of design, development, and mechanical or 
chemical production, where the greatest needs exist. In 
general engineers who are non-essential in their present 
positions will probably be drained off into more essen- 
tial engineering activities as the demand increases. 

It is the engineer engaged as such in private industry, 
along with his counterpart in the Armed Services, who 
is the critical figure in the present shortage. The young 
engineer is in many cases even more in demand than his 
more experienced confrere, for much of the technology 
now critically important is familiar only to recent 
students. A belief that the technical requirements of 
industry can be met by men generally over military age 
—even if there were enough of them—is therefore a 
fallacy. 

As a means of assuring prompt integration into indus- 
try of newly employed engineers, the Engineering Man- 
power Commission has urged the establishment of high- 
level training courses comparable to hospital interne- 
ships. Within industry itself, Mr. Brown urged that 
every effort be made through training, re-assignment, 
up-grading, and the like to meet the present require- 
ments. Employers of engineers must at least avoid the 
taint of hoarding unneeded technical employees when 4 
critical shortage in the overall supply is evident. 

The U. S. Office of Education has developed plans for 
a reactivation of the Engineering, Science, Management 
War Training (ESMWT) program followed during 
World War II for intensive, short-term courses in cok 
leges and universities. This National Defense Training 
Program is designed to prepare persons for specific em- 
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Fabricating 
brass or copper 
alloys? 


If you're working with brass or cop- 
per alloys...or if you anticipate 
defense orders involving these 
metals... you'll want to get the new 
Chase book on Commercially Im- 
portant Wrought Copper Alloys. 


-* 
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This book brings you helpful 
suggestions for selecting a copper 
alloy to meet any particular physical 
or fabrication specification or an 
alloy with a combination of desir- 
able properties, such as high 
conductivity and free-cutting. 


eee RSS Se 


It contains 124 pages of data 
about the more common and useful 
wrought copper alloys including: 

+ brass and copper terminology 

* suggestions for selection and use 

* forms available and typical uses 

* weights ¢ tolerances 

¢ physical and fabricating properties 


TO GET THIS BOOK 


Chase ie BRASS & COPPER 


WATERBURY 20, CONNECTICUT * SUBSIDIARY OF KENNECOTT COPPER CORPORATION Because of an expense in = 
ing this book, we must limit 

© The Nation’ ead B tC ; , 
The Nation’s Headquarters for Brass & Copper ai cit aed eae 
Atlanta Dallas Los Angeles Philadelphia Seattle f concerned with the fabricating 


Albanyt Cleveland Kansas City, Mo. New York San Francisco 


Baltimore  Denvert Milwaukee Pittsburgh Waterbury of metals. Please send your re- 
Boston Detroit Minneapolis Providence anuivensaarp 


Chiewge teustent Hewerk Rochestert «(Tales sas Sax quest on firm letterhead, giving 
Cincinnati Indianapolis New Orleans St. Louis office only ) your position or title. 
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The wide variety of R&S explosion-proof equip- 
ment includes many standard enclosures—compact 
units possessing a high degree of flexibility and 
“packaged” safety. Circuit Breakers, EFS Switches, 
Push Buttons, Pilot Lights, Motor Starters, Com- 
binations and individual Panels up to 32 circuits 
...all have slide operating mechanisms, remov- 
able front covers, abundant wiring space and con- 
duit outlets...along with individual features that 
meet all standards, plus! 
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R&S custom-built panelboards composed of stand- 
ard enclosures factory assembled, sealed and tested, 
offer many advantages over special designs and 
field assemblies. 


WRITE FOR CATALOG H-12 
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ployment in defense production establishments. All of 
the engineering schools and colleges have been re- 
quested by the Office of Education to cooperate in mak- 
ing available the services and facilities of these institu- 
tions, including part-time employment of engineering 
students and faculty members, to assist key defense 
industries. 

The problem of the engineer and the Armed Services 
is an extremely difficult one. The proposed legislation 
which later led to enactment of the 1951 Selective Serv- 
ice Act at one time contained a provision for the exemp- 
tion each year of 75,000 young men to enter technical 
and scientific training. While this provision was pend- 
ing, the President issued a Selective Service memo- 
randum providing for the deferment of an indefinite 
number of college students conditioned upon class 
standing and record in a special examination, This 
created such a furore, based upon emotional grounds, 
that Congress eliminated the proposed provision to per- 
mit draft-free 75,000 annual enrollment in scientific 
courses, and the Selective Service memo was modified, 
leaving considerable latitude to local draft boards. Fur- 
thermore Congress added a provision to the effect that 
deferment for any cause makes an individual subject to 
the draft until he reaches the age of 35. 

As to the deferment of engineers in defense industry, 
provisions for consideration of their cases have been 
set up in the various services, but the variation between 
services and the arbitrary action in many cases have 
been such as to cause considerable difficulty. No sound 
procedure has yet been evolved for proper determination 
of the value to the materiel aspect of the Armed Forces 
of an engineer in defense industry as compared to the 
value of the same man in uniform, where he might or 
might not be utilizing his engineering training. The 
commission has received evidence of a deplorable lack 
of policy for assuring that engineering and scientific 
skills among draftees will be utilized. 

The Armed Services have preserved. records of the 


HE current shortage of engineers in the 
United States has been attributed to four 
factors: 
i Decline in school population resulting 
from low birth rates during depression years, 
and end of G.I. Bill training program. 


2. Bad publicity. The Bureau of Labor 
Statistics’ 1950 report estimated a shortage of 
positions for engineers. This report apparently 
discouraged youths from entering engineering 
schools. Similar bad publicity has been con- 
tained in articles in popular publications. 

3. Failure of a large percentage of engin- 
eering students to complete their engineering 
curriculums because of inadequate high school 
preparation, or decision not to follow the en- 
gineering profession after graduation because 
of poor counseling in college. The total attrition 
has been estimated as high as 50 per cent. 


4. Ineffective utilization of engineers in po- 
sitions which technicians could fill. ooo 








ELECTRICAL MANUFACTURING 






























FU 


HO 


oc 





running mate 
your product — 


can have! 
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Good motots are the best assurance of good service from appli- 


ances: Every year, Delco motors prove their durable quality on 
millions of appliances. 


But there’s another important reason why so many manufacturers 
prefer to deal with Delco. Today’s fast-changing markets often 
necessitate equally fast changes in motor specifications or 
delivery dates. Delco has the facilities and know-how to accom- 


modate these revisions ... to deliver what is needed on time— 
all the time. 
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It is easy to understand why more and more manufacturers are turn- 
ing to Delco—the best running mate your product can have. 


DELCO MOTORS 


DELCO PRODUCTS 


Division of General Motors Corporation, Dayton, Ohio 
DAYTON OHIO 


SALES OFFICES: 
Chicago 3 « Cincinnati 2 * Cleveland 13 * Dallas 2 « Detroit 2 * Hartford « Philadelphia « St. Louis 1 
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Rogan Offers a Wide Variety of Stock Molded 


SEND FOR FREE CATALOG 
Save time and tool costs by using Rogan’s stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 


of sizes, shapes, colors; branded to your specifications. Write 
for free catalog now! 


ROGAN BROTHERS 250°, W. IRVING PK. BLVD. 


CHICAGO 18, ILLINOIS 
Compression Molders and Branders of Plastics 
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The Most 
Compact 


50 CFM Blowers Available Today 


The Heinze sturdy, low speed type “Z” shaded pole 

induction motor provides quiet, trouble-free operation. 
A 3%” balanced air rotor, with slow 

ZRS speed, minimizes air noises. 

OPERATING SPEED 1650 RPM (free air) 

Draws 40 watts on 115 v, 60 cycles 

(230 volts supplied if desired). 

Can be equipped with L type or Flat 


Strap brackets in place of flange outlet 
normally furnished. 


Heinze Electric Co 


685 Lawrence Street 
LOWELL, MASS y 
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qualifications ot their reservists as regards military 
service but have not kept records up to date on technical 
education and practical experience received in the mean- 
time. 

Another difficulty lies in the wide gap separating 
civilian employees from uniformed personnel. For ex- 
ample, the Engineer Board at Fort Belvoir was combing 
the colleges for young civilian engineers while some 20 
recent graduates were among a group of draftees just 
arrived, A proper overall handling of the situation re. 
quires the development of an entirely new administrative 
routine with regard to individuals of special qualifi- 
cations. 

Maintenance of superiority in weapons and in pro- 
duction is so critical to this nation that continued ap- 
parent indifference of the Defense Department to this 
situation is unthinkable. Yet the Armed Services have 
indicated that they would take what men they wanted 
and industry would get along with those left. The re- 
cent appointment of a Committee on Specialized Per- 
sonnel promises a means of bringing more forcibly to 
the attention of the Defense Department the necessity 
of securing technically trained men for technical jobs 
where their training is fully utilized. 

If we are to be the Arsenal of Democracy, Mr. Brown 
said, we must out-design and out-produce our enemies. 
Our very survival depends on so doing. And to main- 
tain military superiority which may be necessary fora 
long, long time, we must continually keep ahead in 
technical achievement. 

There is also much reason to believe that while we 
have considered ourselves as living in the technological 
age, we have actually only been approaching that age. 
Recent advances in science have been so rapid that the 
engineer is challenged as never before. It is our func- 
tion to translate these advances into means for the 
survival of our civilization and for an ever improved 
standard of living. 

To play his part, each individual must so devote him- 
self to his own task that the total engineering output 
shall not suffer by his deficiency. If an employer of en- 
gineers, he should see that his organization makes the 
maximum practicable contribution to the sum total of 
engineering requirements. As individuals and as mem- 
bers of local engineering organizations we must en- 
courage increasing numbers of able young men to enter 
the profession. 

The engineer must become articulate as to his work. 
Most of all he must continue to observe the high stand- 
ards of professional ethics which dignify the profession. 
He must contribute his share of public service in the 
manner to which he is best fitted. His example should 
inspire young men of the land to follow in his footsteps 
in further advancement of the engineer’s responsibility 
for direction of the forces of nature into the field of 
man’s service, Mr. Brown concluded. oac 


Research Horizons 
Turn to page 6 for new department that brings 


into focus advance developments in materials, com- 
ponents, design principles. 
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Unfailing voltage control is vital to the performance of todays 
complex, sensitive electrical and electronic military devices. The 
manufacturer of such a device can insure its continuous optimum 





n 


performance by “building in” a SOLA Constant Voltage 
Transformer to insure the proper input voltage required. 





SOLA regulators are ideal for military use. They are rugged... 
completely automatic . . . instantaneous in response . . . have no 
moving or expandable parts . . . require no manual adjustment or 
maintenance .. . and are self-protecting against short circuit. The 
standard units will regulate secondary voltage output within 


' TRANSFORMER TYPES 





+1% regardless of continuous line voltage fluctuations as great 
as 30%. 





In addition to line voltage regulation for 115 and 230 volt service, 
SOLA regulators are available in many special types such as: 
harmonic-neutralized units for commercial sine wave output; 


» regulated plate and filament power supply transformers; adjust- 

. able, regulated A.C. voltage supplies; low voltage, high current 
= filament transformers for oscillators and other large tubes. 

n- The engineering skill and production facilities of the SOLA 

- ELECTRIC CoO., the world’s largest manufacturer of constant volt- 

k. age transformers, are available for defense production. SOLA 

a regulators were purchased during World War II directly by the 

yn. Signal Corps, Air Force and Navy as well as primary military 

he contractors. 

ild 

oe We invite your inquiries about standard and custom designed , , 

o regulators, or the use of SOLA engineering and production facili- 
of ties as a sub-contractor. Your request will be promptly answered. 





SOLA witiMtien. 


Transformers for: Constant Voltage * Fluorescent Lighting * Cold Cathode Lighting * Airport Lighting ® Series Lighting * Luminous Tube Signs 
Oil Burner Ignition © X-Ray © Power © Controls © Signal Systems ® etc. © SOLA ELECTRIC CO., 4633 W. 16th Street, Chicege 50, ilineis 
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Your Peerless Electric 
Motor Department can 


serve you promptly 


io of the finest motor en- 


gineering staffs can be 
your motor department when 


you call on Peerless Electric. 


Peerless private air service—a Beechcraft Bonan- 
za—can carry one of our sales engineers to see 
you on reasonably short notice, if necessary. 
He'll get to your problem quickly—right at your 
desk with your own designers— ready to work 


out the toughest motor problem. 


Peerless Electric motor engineering, noted for 
dependability and versatility since 1893, is as 
progressive as the modern age, and now, more 
than ever, available as the motor department of 


your business. 


THE PEERLESS ELECTRIC CO., WARREN, OHIO 
Manufacturers of Quality Motors Since 1893 
Single Phase + Polyphase « Direct Current + /% to 15 H.P. 


Large Plastics Parts 
(Continued from page 117) 


| (2) In compression-molded parts, a part weighing 20 Ib 
| or over would qualify. Fairly sizable area dimensions, 
say 200 sq in. and over, if complicated with a deep draw 
cf other mold design problem, might also be included, 
(Parts made by low-pressure methods can extend to 
| some very large units, such as radome housings, and 
|are obviously in a class by themselves. ) 

| There are, of course, limitations to large moldings: 
| Dies are expensive. Large plastics moldings, therefore, 
|are limited by die costs (about $10,000 to $40,000) and 
!need long production runs. Special molding problems 
arise such as the need for rapid-flow phenolic materials, 
Mold release is another problem. You can mold a large 
part, but will you be able to remove it easily from the 
mold? Adequate strength to avoid breakage in handling 
heavier units during assembly; molded appearance; 
molding with large number of metal inserts are among 
other problems. (An excellent discussion of possibilities 
and problems arising out of large moldings took place at 
a special symposium during the 1951 Annual Technical 
Conference of the Society of Plastics Engineers and was 
subsequently reported in the February, 1951, issue of 
the SPE Journal.) 
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19-In. TV Polystyrene Mask 


| EVELOPMENT of high-voltage TV sets made the use 
of phenolic masks impractical. Reasons: Mass leakage 
at the higher voltage rate; and “burnout” on contact with 
|the hot metal shell of the tube which has a potential of 
approximately 15,000 volts. Faced with this problem, RCA- 
Victor design engineers finally decided that a polystyrene 
molded mask would overcome these difficulties. The mask 
| for 19-in. set (see illustration) has overall dimensions of 22% 
|in. x 19% in. x 3 in. A special-color, general-purpose poly- 
styrene was used. Mask is molded on standard equipment, 
varying from 48 oz to 200 oz. In the 200-0z machine, @ 
2-cavity mold is installed. The molding cycle is approximately 
1 min. 45 sec. 

The mask not only serves as an insulator, a tube support, 
and a frame for the picture, but it also eliminates the need 
| for costly methods to secure tube to the chassis while the 
set is in transit to the customer. Another function for the set 
mask: it provides automatic line-up for the tube. ooo 
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Louthan low-loss Steatite Insulation is dense 
and hard, surfaces are smooth and clean, it is 
mechanically strong, and provides outstanding 
dielectric properties. Pressed or extruded from 
compositions formulated to meet your exact 
specifications, the dimensional variations of 
Louthan Steatite parts are held to established 
close tolerances. 

® Among the parts for which Louthan Steatite 

Steatite is exceptionally well suited are: small, intricate 

aaa acerca shapes such as terminal insulators, grommets, 

bushings; and for extruded shapes such as are 

offers outstanding electrical used for resistor cores (round, oval and fluted). 
Parts can be furnished glazed or unglazed. 


and ph ysical properties Electrical characteristics are affected very little 


by temperature changes. 


rc 9 


A Subsidiary of Harbison-Walker Refractories Company 


THE LOUTHAN MANUFACTURING COMPANY 
EAST LIVERPOOL, OHIO 


Exclusive Representatives: H. B. Zeiger, 369 Lexington Ave., New York 17, N. Y. © Glenn Garner Company, 1829 
Civic Opera Bldg., Chicago 6, Ill. © Wm. F. Hoefer, 1519 Casa Grande, Pasadena. Calif. 


» My) 
Write for catalog 49E describing Louthan Insulations. <& i= 
We will be pleased to receive your inquiries, and will 
gladly quote on all or part of your requirements. "%si > 70" 
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control 
motors... 


for extremely low 
inertia and high 


frequency response 


HIGH VOLTAGE MOTORS 


60 Cycle, 1/2 - 5 - 10 watt models 
Designed specifically for 
electronic systems—operate 
directly in the plate circuit of a 
vacuum tube amplifier. 


nas e LOW VOLTAGE MOTORS 


Inertia 


2 tats 60 and 400 Cycle, 21/2 - 5-10 watt models 

—“ : 

43 tee. ) ‘ Recommended for normal two- 
ee phase applications. 


advantages 


Write for Descriptive Linear torque — voltage characteristics 
Brochure about all 


Ried Gente! Aletess. Linear torque — speed characteristics 
Withstand continuous stalling 
High torque efficiency 
Flexibility of mounting 


FORD INSTRUMENT COMPANY 


Division of The Sperry Corporation 
31-10 Thomson Avenue, Long Island City 1, N.Y. 


Urea-formaldehyde moldings in the larger category: Top, a 
ventilating kitchen-fan grille molded by Michigan Molded 
Products for American Blower Corp. Below, housing for Toledo 
Scale Co. molded by General American Transportation Corp. 
Material for both: Plaskon. 


a ie So far as styrenes are concerned, materials used for 

‘ large moldings are the general-purpose and the modified 

Decade-Inductor ils types. These, when used on the new large-capacity in- 
u jection-molding machines (up to 300 oz capacity) seem 

@ HYCOR DECADE — INDUCTOR units are | to “do the trick.” The modified types, however, have 
indispensable for design and experimen- a tendency to aging, have higher water absorption, and 

tation work on audio filters. are not as good electrically as the general-purpose mate- 

@ The units are available in four ranges up rials. Some of the latter, too, have been measurably im- 

to 10 henries. Units may be used indi- 
vidually or all four may be connected in 


series to obtain 11.11 henries in 1 milli- 
henry steps. 


proved as to heat resistance. Newer types are in the 
development stage to (1) meet the needs of the new 
large-capacity molding presses, and (2) meet perform- 
ance requirements inherent in large parts, for example, 

. ° . . "cy! S 

° Toroid coils are used to obtain high "Q’, increased physical strength. 

stability and low pickup from external A arate eat rm , — 
: aie problem with styrene is that good dimensional sta 
fields. Inductance accuracy is 2%. re ed : : 
Rete detien S bility varies inversely with toughness. One approach 1s 
HYCOR COMPANY, INC to increase elasticity by introduction of other copoly- 
11423 VANOWEN STREET, NORTH HOLLYWOOD, CALIFORNIA merizing materials, but with such materials deforma- 
SUnset 3-3860 | tion under load may increase. A glass-fiber styrene 1S 


| 


eee Deke Sadeaeres Boeke inductor Instruments, | under development to obtain utmost dimensional sta- 


| bility for large parts. However, the use of glass-rein- 
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bearings-cage 


that 
te) So 
Tt hes 
can’t 
AX Ls 


out 


IT’S MADE OF BE 


Ever see a giant fir felled by a chip-spitting 
mighty mite of a chain saw? All-weather 
production tools, chain saws have to be 
dependable, tough... and light. A lumber- 
jack doesn’t want to heft 100 pounds around 
all day if 50 will do the job. 


McCulloch Motors shaved a pound off this 
figure in developing its two-man 5 hp saw 
and took full advantage of the unique prop- 
erties of Berylco Beryllium Copper. 


The roller bearing units which join connecting 
rod and crankshaft of this single-cylinder 
2-cycle engine are held in place by two cage 
sections, each half holding nine rollers. The 


cage must withstand the punishing action of 
the rollers as well as the wear and thrust of 
the hardened steel crankshaft. Many mate- 
rials were tested for this exacting application, 
but only Berylco could deliver the required 
combination of wear resistance, hardness 
and ductility. 


The unique properties of this versatile alloy— 
its combination of great strength, electrical 
conductivity and resistance to corrosion—are 
as vital in the products of defense as they 
are in peacetime products. We invite you, in 
your plans for the future, to take advantage 
of the technical knowledge of the world’s 
largest producer of beryllium copper. 


RYLCO BERYLLIUM COPPER 


Tomorrow's products are planned today 
—with Berylco Beryllium Copper. 


Sample material available 
for testing purposes 


HELPFUL 
ENGINEERING 
INFORMATION 


is available to you 
in our monthly 
technical bulletins. 
If you would like to 
be on the mailing 
list, simply write 
us on your busi- 
ness letterhead. 


[BERYLCO] THE Nya AML ice. 


DEPT. 1J, READING 5, PENNSYLVANIA 


New York « Springfield, Mass. » Cleveland » Dayton + Detroit » Chicago » Minneapolis * St. Louis + Seattle - San Francisco Los Angeles 
Representatives in principal world-trade centers 
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forced materials tends to abrade the mold surface; and 
| Y this may be a deterrent, particularly with the expensive 
ave Tou large molds. 


man 2 Styrenes are adaptable to a variety of post-molding 
ener treatment, such as overprinting and brushing-in color 
[Ee for trademarks or identification marks. This technique 

can be particularly useful for large moldings. Main 
possibilities in large moldings for electrically operated 


en oe ‘4 tals a products lie in refrigerator parts ; washing machine 


tubs; watercooler housings ; textile and other industrial 


machine parts; one-piece fluorescent light fixtures; 
COMPRESSION las 143 large storage-battery cases. 


Improvements sought in phenolics for large molding 

jobs have as their target better flow characteristics and 
MOLDED shorter cure time. Means are sought to achieve these 
aims by use of entirely new types of resins, new types 
of fillers, and new methods of compounding. Future de- 
velopments also lie in the direction of low-pressure phe- 
nolic resins and in new developments in preheating that 
may make it possible to reduce mold costs. Preheating 
equipment now operates at about 27 mc, and already 
new types are available operating at about 40 mc, thus 
opening the possibility of preheating the resin in loose 
forms instead of requiring preforms. 

One defect of the low-pressure moldings should be 
noted: The resulting molding lacks detail and thus re- 
quires a considerable amount of postfinishing. This, of 
course, is not important in certain applications, but it 
is important in an application such as a TV cabinet 
which incorporates a great deal of intricate molded-in 
interior detail. The structural strength of low-pressure- 
molded reinforced polyesters is of course almost its out- 
standing property for large applications—on a weight 
basis these resins are superior to steel. 

A long production run is the inescapable requisite for 
an economical use of large parts. This is an essential 
factor where there is a relatively rapid obsolesence of de- 
signs caused either by technical improvements or by 
appearance shifts resulting from style trends or by 
both, such as in TV-set cabinets. The economics of 
molding a 40-lb TV cabinet from plastics, metals, and 
wood are given below. (Source: Dan H. L. Jensen, 
Manager, Product Design and Development Depart- 








e Expanded facilities—improved material sup- 
plies add up to a better buy in compression mold- 
ed plastics from Ackerman. Let us see your 
prints for short or long runs. We think you'll like 
the price and the service! 


Write for brochure on compression molded plastics 


—it tells the complete Ackerman story. 


WIDE EXPERIENCE IN USING 
STEEL, BRASS and COPPER INSERTS 


3 Heat-resistant styrene was used for molding this aircraft battery 
a etal ear) case by Mack Molding Company for C & D Batteries, Ine. 
rear a | Chemical resistance to electrolytes, light weight, transparency, 

-STEEL MFG. CO. and economy of manufacture were selection reasons. Case was 

_labadededes loge «bec - Cleveland, Ohio hot stamped after molding with a black and white line to indi- 
cate minimum and maximum levels for electrolyte. Aircraft 
battery cases of this type up to 11 lb have been molded. 
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N these days, when you must design under 

pressure of time and the handicap of avail- 
ability . .. you need fast, competent “‘on-the- 
job” help to get over the rough spots. Call 
the nearest Potter & Brumfield Sales & Engi- 
neering Office. Conveniently located through- 
out the country, these offices are staffed with 
well-trained, competent electrical engineers 
... men thoroughly qualified to assist you in 
development problems and in selecting the 


right relay for your purpose. 










Many relay applications can be solved in 
several different ways. By using the knowl- 
edge of your Potter & Brumfield relay en- 
gineer you are assured of the quickest and 


most practical answer to your problem. 


& 
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he CEDAR RAPIDS, IOWA, 309 Guaranty Bidg., 


umpield 
PRINCETON, INDIANA Phone 1208 


Problems 
Solved 





EASIER - FASTER - BETTER 
with Potter & Brumfield’s 


~~ 
piece, . 


Engineering Service 


SALES OFFICES IN PRINCIPAL CITIES 


Address Potter & Brumfield in the Following Cities: 


ALBANY 7, NEW YORK, 100 State Street, Albany 3-3628 
ALEXANDRIA, VIRGINIA, 122 N. Fayette Street, Temple 1718 
ATLANTA 5, GEORGIA, 103 Miller Bidg., Hemlock 6161 
BOSTON 16, MASS., 25 Huntington Avenue, Kenmore 6-5580 
BUFFALO 2, NEW YORK, 1124 Prudential Bidg., Mohawk 9222 
hone: 40833 
\CHICAGO 34, ILLINOIS, 3352 N. Central Ave., Pensacola 6-6776 
CLEVELAND 15, OHIO, 1836 Euclid Avenue, Main 1-1286 
DALLAS 5, TEXAS, 7322 Marquette Ave., Emerson 6-6286 
DAYTON 2, OHIO, 18 W. Monument Avenue, Hemlock 9661 
DENVER 7, COLORADO, 5528 East Colfax Ave., Freemont 3067 
DETROIT 35, MICHIGAN, 19481 James Couzens H’way, Vermont 8-3460 
INDIANAPOLIS 1, INDIANA, 2208 E. Washington Street, Market 8517 
KANSAS CITY 2, MISSOURI, 1010 Porter Building, Logan 9824 
LOS ANGELES 6, CALIFORNIA, 2230 W. 11th St., Dunkirk 3-4197 
MEMPHIS, TENNESSEE, 1336 Madison Avenue, Phone 2-1914 
MILWAUKEE 3, WISCONSIN, 744 North 4th Street, Broadway 2-0517 
MINNEAPOLIS 17, MINNESOTA, 5022 29th Avenue, South, Drexel 1895 
NEW YORK 16, N. Y., 13 E. 40th St., Murray Hill 3-7585 
PHILADELPHIA, PA., DREXEL HILL, 3611 Berry Ave., Clearbrook 9-0231 
PITTSBURGH 19, PA., 600 Grant Street, Court 0131 
SAN FRANCISCO 3, CALIF., 1234 Folsom Street, Market 1-4166 
ST. LOUIS 5, MISSOURI, 311 Connor Building, Parkview 7622 
SEATTLE 1, WASHINGTON, 2217 Fourth Ave., Main 3750 
SYRACUSE 1, NEW YORK, P. O. Box 1224, Baldwinsville 662 
TORONTO 13, ONT. CANADA, 2273 Danforth Avenue, Oxford 1127 
VANCOUVER, B.C., CANADA, 132 W. Hastings St., Pacific 3195 
WILMINGTON, NORTH CAROLINA, 4924 Oleander Drive, Phone: 5749 
EXPORT: ROCKE INTERNATIONAL CORPORATION 
13 East 40th Street © New York 16, N. Y., U.S. A. 
Phone: Murray Hill 9-O200 ¢ Cable Address ARLAB 






Standard P & B Relays are Available at 


Your Local Electronics Parts Distributor 
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ment, Philco Corporation, in a paper before the Society 
of the Plastics Industry Annual National Conference, 
Swampscott, Mass., October 18-20, 1950.) 


Plastics console 


(estimated similar Metal Ilood 
to Admiral’s) console (est.) console 
Weight 40 Ib ~— 
Cost* $15.50 $13.50 $23.90 
Tool Cost $42,000 $78,000 
Running Rate $1200 per wk $8500 per wk 
Tooling Time 8 months 6 months S weeks 


Units needed to 
pay for tools at 
cost compared to —- 55000 or 7000 or 
wood 4 weeks 1 week —_ 


"As of October 1950; but the comparison will generally hold as of the 
present date. 


In this comparison, it is evident that it is not possible 
to obtain a sufficient number of cabinets from the mold 
to justify mold cost before the cabinet would probably 
be obsoleted. However, the comparison cited here most 
likely indicates only a temporary condition. Based both 
on resin improvements and on improvements in molding 
machinery and techniques the perdulum should swing 
over to the plastics. In other words, the pattern that has 
prevailed with the now conventional molded radio cabi- 
net of less than 10 lb should gradually develop in the 
larger moldings. 





It would be misleading to emphasize weight as the 
only or prime criterion in large-parts design. The major 
consideration frequently is to achieve a large part in 
respect to overall dimensions and at the same time to 
reduce weight. This has been already pointed out in the 
Compact, multiple contact with vibration and case-histories of inner-door. frames and liners for re- 
shock-proof characteristics. Designed to meet frigerators. Another good example is the redesigned 
various operating requirements typical of Armed 
Services applications. 








Unique pile-up arrangement reduces width below 
the conventional relay, thereby reducing over-all 
space volume. 

Available with octal base, sealed or unsealed, and 
snap-on dust covers, and also hermetically sealed 
containers. Also equipped with modified type 
AN 3106-20-27P sealed connector. 

Coil windings for D.C. voltages up to 115 volts, 
as specified. 

Contacts are palladium, rated at 3 amperes 
non-inductive. 

Coils are varnish-impregnated to resist high 
humidity conditions. All ferrous parts are zinc 
cronak finish. 


Write for Bulletin MTR-2 










Sales Representatives in Principal Cities 


RE Be FS General Electric’s rubber-phenolic molding compound, wood- 


te wea. flour filled, provides the requisite toughness and durability for 
> I (Cy Ny INN M , this one-piece base for a floor-type air circulator made by W. 
ENGINEERING & MFG. CO. W. Welch Company. Base acts as the motor support, and the 


154 WEST 14ST NEW YORK IL NY foot-operated switch is mounted on one of the legs. Overall 
dimensions: 14 in. x 12% in. x 4 in. 


t 
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Nothing stands up 


like MICA under eee 
S MOISTURE [ond O11 PENETRATIONS 
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EXTREMES OF HEAT AND COLD 
and, HIGH SPEED AND FRICTION 
AGE AND OVERLOAD 
when you think of MICA ...think of MACALLEN 
a MACALLEN nee THE MACALLEN COMPANY 
, for 
E ALL FORMS, ALi QUANTITIES — ALL DEPENDABLE 16 MACALLEN STREET * BOSTON 27, MASS. 
CHICAGO: 565 W. WASHINGTON BLVD. * CLEVELAND: 1231 SUPERIOR AVE. 
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» JONES ~ 


aoe 


P-306-CCT 


€. 
Lt 
4 SOCKETS wats 


dones Series 300 illustrated. 
Small Plugs & Sockets for 1001 = Angle Brackets. 


$-306-AB 
Socket with 


Plug, Cable Clomp Uses. Cap or panel mounting. 


in Cap. 


@ Knife-switch socket contacts 
phosphor bronze, cadmium 
plated, 


© Bar type Plug contacts brass, 


@ Metal Caps, with formed 
fibre linings. 


@ Made in two to 33 contacts. 


cadmium plated, with cross sec- 


ti f 5/32” by 3/64”. 
ae a o : Efficient at much higher ratings 
@ Insulation molded bakelite. where circuit characteristics 


© All Plugs and Sockets polarized. permit. 


@ For 45 volts, 5 amperes. 


Ask for Jones Catalog No. 17 showing complete line of Electrical Con- 
necting Devices, Piugs, Sockets, Terminal Strips. Write or wire today. 


HOWARD B. JONES DIVISION 


FOR FINER APPEARANCE, 
PERMANENT READABILITY 


We'll gladly quote, without obligation 
to you, on your requirements for name plates, instruction 
plates, dials, panels, scales, etc. We are equipped also to 
apply special finishes to aluminum products and parts, 
including ANODIZING by the exclusive Alumilite pro- 
cess. Write today for detailed information and quotations. 


CHICAGO THRIFT-ETCHING CORPORATION 


1555 North Sheffield Avenue, Chicago 22, Ill., Dept. € 
SUBSIDIARY OF DODGE MFG. CORPORATION, MISHAWAKA, IND. 
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cover for the automatic film magazine used with the 
K38 Aerial Reconnaisance Camera developed by Ryan 
Industries, Inc., Detroit. The reinforced polyester cover 
for the magazine, molded by Laminated Plastics, Inc., 
Cleveland, replaced a fabricated sheet-steel cover and 
cut weight from 5.75 lb to 1.85 lb, an important factor 
in airborne equipment. Other plus factors in this re- 
design were: the good heat resistance of the reinforced 
polyester material, its electrical insulating properties, 
resiliency and high impact strength. 

Washing machine agitators are examples of fairly 
large plastics parts where difficult molding problems, 
rather than weight alone is a design problem. A spiral 
washing machine agitator molded by the Watertown 
Manufacturing Company, Watertown, Conn., for the 
Appliance Manufacturing Company, Alliance, Ohio, out 
of a special Bakelite phenolic formulation measures 14 
in. in height and weighs only 2 lb. Configuration of the 
part presented unusual mold-design problems. A single- 
cavity mold was used. 

The Apex Electrical Manufacturing Company, Fiber- 
glas Molding Division, Cleveland, has developed pre- 
form molding techniques for the successful use of re- 
inforced polyester materials for various large parts in 
automatic dish and clothes washers. Typical items, 
already well publicized, are a dishwasher tub, 24 in, 
long, 177% wide, 17% in. high at drain end, and 15 in. 
high at the other end, and a washing machine tub liner 
23% in. OD at base, 21% in. at top, height 125 ¢ in. 
Kach of these parts is a single molding. 

A catalog of large parts that have been produced 
during the past two years or so could be continued for 
several columns. The most significant point is that the 
large molded plastics part is still very much in the 
growth stage. For one thing, the number of large injec- 
tion-molding machines in use is expected to grow rapidly. 
Much has already been done with comparatively few 
machines in operation in excess of 60-0z capacity. 

Emphasis has been lacking in this review on the large 
plastics part or housing as a replacement or a substitute 
for a metal part. This has been quite deliberate. In the 
first place, plastics should not be considered as a substi- 
tute material. Aside from the present situation that 
finds some plastics as scarce if not scarcer than steel, 
there is something inherently wrong from the engineer- 
ing standpoint in thinking of any material primarily as 
a substitute. The positive way to think of plastics for 
large application is to think of them as doing a better 
job than other engineering materials; and in some in- 
stances of being able to do a job that other materials 
cannot do at all. oo0 


Acknowledgments 
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Case Histories of Plastics Design 


7 HE continuing editorial program of ELEcTRICAL 
MANUFACTURING on plastics and related materials 
covers all essential phases of the subject: research devel- 
opments, property evaluation, performance evaluation, 
molding techniques and specific applications of various 
types, such as structural elements, electrical insulation, 
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Apply at room temperature Both 
#613 Red Masking Compound and 
the piece of work should be at 
normal room temperature. 










Use a soft brush or dip #613 Red 


+ 
Masking Compound should never 
a be sprayed. Excellent results are 
obtained either by dipping or with 


te RTH = Ak RED sprained oliher by Soong or.» 
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Mi \ . hq N ¢ Flow it on Use the soft brush to 
for this before applying varnish 
and baking. 


for these amazing results... 

















film. Do not brush out as with 
Paint as this thins out the film and 
weakens the tensile strength. . . . 


An even flow does the job. i 
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Thoroughly air dry #613 Red 
Masking Compound will thoroughly 
air dry in 10-15 minutes. Allow 





















ti- After baking, just lift a corner of the Masking Compound with 
lat 

el, the fingers and peel it off! No time-consuming scraping of 
a 8 ote 

as varnish. . . . No money-wasting marring of any surface. Here 
or 

ter are real savings for you. 
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Solved Problems Are Another Product We Deliver 


GEORGE C. BORTHIG CO., INC. 
LS uuleing barniohos 


EAST RUTHERFORD, N. J. © P. O. BOX 115 
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.-- Built right...to hold tight 
—their dependability has been 
a recognized characteristic of 
CLARK FASTENERS for close 
to a Century. 6-L-le 
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thermal insulation, organic finishes. Application case 

histories are included in almost every article. The fol- 

lowing selected list, however, represents articles that are 
primarily case-history reports: 

Large Plastics Parts, October 1951, page 113. Styrenes, 
phenolics and glass-reinforced polyesters are repre- 
sented in over 10 detailed examples of large-part design 
in heavy industrial machinery as well as in major 
appliances. Compression-molded parts over 20 lb and 
injection-molded or low-pressure molded parts of 
some 1000 sq in. area are among examples. 

Acrylics as Structural and Optical Components, Septem- 
ber 1950, page 94. Case histories of acrylic parts in an 
electric drink-dispenser, chemical-feeder pump-head, 
display signs, incubator hood and laboratory mixing 
barrel highlight acrylics properties of transparency and 
light transmission. 

Fluorocarbon Resins Appraised: Part Il—Applications, 
September 1950, page 80. Concluding article of a two- 
part series describes applications in submarine whip 
antenna, hermetically sealed circuit breaker, high-fre- 
quency electronic equipment components, among 
others. 


Nylon Plastics Make Tough Components, April 1950, 
page 110. High impact-strength-to-weight ratio and 
self-lubricating characteristics are among several rea- 
sons for molded nylon mechanical and electrical compo- 
nents used in an electric calculator, textile machinery, 
electric model train, electric razors, belt conveyor and 
other end products. 

Design the Right Plastics into Your Major Appliance, 
January 1950, page 60. Selection factors and _ test 
controls as set up by a leading manufacturer. Detailed 
presentation of all procedures from establishing design 
objectives to molding and finishing of finalized design. 
Test equipment illustrated. 

Let’s Pin Down Some Plastics Design Problems, Septem- 
ber 1949, page 108. A field-survey report is illustrated 
with several detailed case histories, including some 
examples of intricate molding in TV cabinets and 
components. 

Selected Case Histories in Plastics Application, June 
1949, page 84. Analysis of design and molding prob- 
lems in applying plastics structural elements, insulat- 
ing parts, and housings. End products include appli- 
ances, X-ray equiment, heavy-duty switches, electric 
toys, electric clocks. 

Two Acrylic-Phenolic Applications, March 1949, page 
122. Both types of plastics are effectively combined as 
components in controls of an electric toaster and an 
electric blanket. 

Plastics in Electrical Design, October 1948, page 178. 
Six examples of plastics design in a diverse group of 
end products exemplifying the wide range of engineer- 
ing properties available in plastics. 

Flame-Resistant Cellulose Acetate, September 1948, page 
82. Detailed case-history analysis of actual application 
in electric foodmixer, wire devices and other products. 
Also proposed redesign of electric hair drier, knife 
sharpener and household fan, with appearance-design 
factors as well as safety advantages of the flame- 
resistant material stressed. 

Five Case Studies of Phenolics at Work, May 1948, page 
114. Diversified design problems ranging from 4 
motor-control housing through instrument and solder- 
ing-gun cases. Selection factors, redesign problems, 


mold design details and other considerations are 
analyzed. 


Plastics Applications in Electrical Product Design, No- 
vember 1947, page 102; August 1947, page 100 and 
March 1947, page 100. Pictorial presentation of diver- 
sified applications with condensed summaries of design 
problem and design results. 

Case-histories that also appear frequently in shorter 
form in the “Design Trends” section of ELEcTRIcaL 

MANUFACTURING are far too numerous to be listed here. 
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Long experience, coupled with most modern equip- 
ment, combined with quality materials go into each 
Ohio Gear and Ohio Speed Reducer. Every detail of 
product and workmanship is designed to insure 
accuracy, durability and smooth operation. 


The materials regularly used are those which have 
proved to be most satisfactory for general use under 
average working conditions. Type of gear, size and 
nature of application are some of the factors deter- 
mining the material selected for any given gear. 
Check for dimensional accuracy is made at each 
step of manufacture and rigid tests and inspections 
of the finished gear by experienced shopmen detect 
any inaccuracy and establish fidelity of specifications 
in every detail. 


In the cutting of Ohio 
Gears and construction of 
Ohio Speed Reducers, the 
Components have higher 
than average strength 





ee! 


THE OHIO GEAR 
COMPANY 
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factors for long life, lower up-keep and operat- 
ing cost. 


Illustrated above are a few applications by large 
manufacturers who depend on Ohio Gear. 


1. Ohio Gear DPL Speed Reducer operating a paint booth 
turn-table in a large metal working plant. 

2. Ohio DS Speed Reducer, 300 to 1 ratio, used in the drive 
of a machine which automatically welds both heads into 
the shell of a 55 gallon barrel. 

3. Ohio Gear DHU Speed Reducer operating an overhead 
scrap conveyor belt in a large die casting plant. 

4. A PL2 Reducer, 40 to 1 ratio, operating the turn-table of a 
machine automatically welding automobile crankshaft 
vibration dampers. 

5. Series of Ohio Gear HS Speed Reducers operating con- 
veyors in a California fruit packing plant. 

6. Detroit RotoGrate Indus- 
1915 trial stoker using an Ohio 

; DHH2 Speed Reducer as 

part of auxiliary equipment. 









Consult your nearest distribu- 
tor or write us for complete 
information. 


1358 EAST 179 STREET 
CLEVELAND 10, OHIO 
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-for every wiring need! 


Accurate ACCURATE 
Friction 


Tape 


Features the best of material 
carefully fabricated to provide 
maximum mechanical protec- 
tion. Available in Standard and 
A.S.T.M. grades. 


Accurate 
Rubber 


Offers high elasticity, high di- 
electric strength and super 
aging qualities. Made in both 
Standard grade and A.S.T.M. 
— A.A.R. Specification tape. 
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Accurate 
Plastic 
Tape 


Thin caliper plus a combina- 
tion of good mechanical and 
dielectric strengths offer re- 
duced bulk for tight spots. 


“AGCUUATE your best buy in tape 


ACCURATE TAPES 


for the electrical. indus- 
try are manufactured to 
precision standards by 
men who have devoted 
a lifetime to produc- 
ing tapes of superior 
quality. Every foot is 
carefully made and con- 
stantly inspected to 
assure uniform high 
quality. The sure way 
to complete tape satis- 
faction is to specify 
ACCURATE by name 
—every time. Get all 
the facts on ACCUR- 
ATE Tape now! Just 
call or write the Accur- 
ate Manufacturing Com- 
pany, Garfield, New 
Jersey, for new illus- 
trated literature which 
includes complete spe- 
cifications and technical 
data covering the en- 
tire ACCURATE line 
of quality tapes. There 
is no obligation, of 
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Typical in recent issues are: “Alkyd Molding Compound 
Applications,” September 1951, page 134; “Plastics 
(phenolics, nylon, vinyls and alkyds) at work in Selected 
Design Applications,” July 1951, page 112; “Phenolics 
in a Vegetable Peeler,” May 1951, page 124. 


Powder Metal Gears 


In Electrical Appliances 
(Continued from page 145) 


tons per sq in. of exposed area are required for bri- 
quetting. Thickness of blank (tooth face) is of some 
importance mainly when warpage may distort the 
tooth flank and prevent adequate uniformity of contact. 
In addition, blanks less than 345 in. thick are difficult 
to strip from the mold without tooth injury; on the 
other extreme, excessively heavy sections may have 
low density because of loss in briquetting pressure from 
wall friction. 

Diametral pitches in powder metal gears have ranged 
from 32 to 10. Teeth can be molded in the hub of a 
dual gear, Fig. 1, with optimum strength obtained by 
blending the flanks and root with the hub for minimum 
stress concentration. No other method of making ac- 
curate metal gears can produce such a configuration. 


Fig. 5—Two sintered iron gears are driven by the cen- 

tral helical fiber gear in this food mixer unit. These 

three gears are on common shafts with the beaters. 

shafts are pressed into the gears after sintering. Unlike 

the automatic-washer dual gear, these two pinions have 

molded teeth rather than machined ones. The beater 
gears operate at 1000 rpm. 


Simple gears can be made with helical teeth molded 
in, Fig. 5. Splines, keyways and double-diameter bores 
can be molded in; the concentricity tolerance here is 
about 0.005 in. After sintering, round bores are fre- 
quently machined for optimum concentricity. 
Inherent in the molding process is the production of 
good tooth surface finish. The tools are lapped to a 
mirror finish to minimize wall friction. The resulting 
gear teeth can be made smooth to a few micro-inches, 
a better finish than approached by any single machining 
operation. Combinations of hobbing and shaving or 
grinding and lapping would otherwise be required. 
Powder metal gears are subject to four dimensional 
errors which are unique to the process. The tooth face 
may be tapered, the pitch diameter not uniform, the 
tooth-to-tooth spacing uneven, and the tooth face not 
parallel to bore. Three other possible errors are com- 
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Oilite Finished Machine Parts — with NO Machining 


AMPLEX 





OILITE 


tenes how: 


Oilite finished machine parts pro- 
vide dependable replacements 
for bronze, brass, aluminum, 
cast iron, steel, and plastics. 
Frequently, replacements are 
permanent. 


Oilite Material 
Many Oilite raw materials, i.e., 
metal powders, are produced 


from by-products, readily avail- 
able. 


Tooling 


Using Oilite finished machine 
parts, you save 

Tooling programs 

Tool Design 

Machine Tools 

Jigs and Fixtures 

Cutting Tools 

Gages 

Floor Space 

Skilled Manhours 
Amplex type tools are, by com- 
parison, inexpensive. Tool and 
die making facilities are available. 


Delivery 


Making Amplex tools generally 
requires only days or weeks and 
no additional machines. 


Case Histories 

Under conditions like today’s 
we were in quantity production 
within six (6) weeks or less com- 
pared to eighteen (18) months 
by other processing. 


Service 


Our engineering and research 
covers a period of more than 
twenty (20) years in the produc- 
tion of Oilite metal powder prod- 
ucts. 

Home office personnel is aug- 
mented by a large staff of field 
engineers located in principal 
cities of the United States and 
Canada. 








PRODUCTS 


OILITE PRODUCTS INCLUDE heavy-duty, oil-cushion, self-lubricating, ferrous-base bearings; Oilite bronze* and 
other nonferrous* bearings; self-lubricating cored* and bar* stock; permanent filters; and friction units. 
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low-cost fastening with 


DRIV-LOK PINS; 
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* Simple Installation 


* Versatile...Types for TYPE 'C 
Most Applications PIN 


* Wide Selection of Materials 
* Vibration and Shock-proof 
* Low Initial, Installation Cost 


DRIV-LOK Pins are widely used 
as hinge and pivot pins because 
they permit maximum free rota- 
tion of one part, while remaining 
securely locked in the other. 
Quick, easy installation of DRIV- 
LOK Pins cuts assembly costs, 
waste motion is reduced and pro- 
duct improvement results. 


DRIV-LOK Pins are made in many 
types to handle most applications. 
Write for catalog and samples, 
giving nature of your fastening 
problem. 


DRIV-LOK PIN 


ee: ee ee ee ee ef 
725 Chauncey St. ¢ Sycamore, Ill. 


mon to both conventional gears and sintered gears, 
The pitch diameter may not be concentric, or it may be 
too large, or the tooth chordal distance may be too 
great. However, with good tools and good molding and 
sintering practice these seven possible errors do not 
give trouble. 

The past few years have brought powder metal gears 
into many new areas of low and medium-duty gearing 
applications. In many cases high production methods 
make possible the substitution of sintered gears for 
existing units with reduced cost and in some cases with 
improved performance. A new tool is at hand for the 
gear industry, one which will become even more valuable 
as additional specific data on properties become avail- 
able to give the designer the picture of what powdered 
metals can do. Ooo 


This article is an extended abstract of the following 
papers recently presented before technical sessions of 
two associations: 

Powder Metallurgy—A New Process for Manufac- 
turing Gears, by D. W. Lynch, T. J. Snodgrass and 
T. T. Woodson of General Electric Co., Bridgeport. 
Conn. Presented before the 35th Annual Meeting of 
the American Gear Manufacturers Association at Hot 
Springs, Virginia, June 6, 1951. 

Powder Metal Applications in Home Appliance 
Field, by J. O. Carey, General Electric Co., Bridge- 
port, Conn. Presented before the 7th Annual Meet- 
ing of the Metal Powder Association at Cleveland, 
Ohio, April 26, 1951. 


Eliminating Radio Interference 


From Radio-Frequency Power Equipment 
(Continued from page 142) 


Two to three times as many screws were added to 
insure the optimum in electrical bonding. 

Next all ventilating holes and open grill work were 
covered by copper screening with care to provide at 
least a 2 in. overlap. Paint was removed from the con- 
tact area and the screening was attached with sufficient 
screws to insure good metal-to-metal contact. All cop- 
per screening was soldered along the edges to provide 
good bonding for all of the wires as well as to prevent 
ravelling. 

Leaks around the top cover, which must be opened 
and closed during each cycle of operation of the machine, 
were finally stopped, as shown in Fig. 5, by covering 
the hinge on the rear with screening, attaching “horse 
blinders” to the sides, and a baffle to the front. A crack 
will leak r-f but leakage is attenuated by a circuitous 
route. The “blinders” are attached to the cover and 
move up and down with the cover, while the baffle is 
attached to the machine and is stationary. 

Mounted on the side of the cabinet, as shown in 
Fig. 6, the blower was acting as an r-f probe, conduct- 
ing r-f out through the hole through which it projected. 
The leakage was corrected by mounting the blower so 
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Proved 


Performers 


ATSC e404 
MOTORS 


Increased value for your product and 
customer good will are plus values 
that follow naturally when you specify 
Packard fractional horsepower motors. 
Packard’s outstanding performance rec- 
ord is known and respected everywhere. 
Thirty-five years’ experience, concen- 
trating on the manufacture of frac- 
tional horsepower motors alone, has 
built an exceptional reputation for 
Packard. And today—with newly 
expanded facilities for both engineer- 
ing and manufacturing—Packard con- 
tinues to concentrate on this one 
important field. 


All the skill and know-how that 
Packard has accumulated, all the 
facilities at our command, and all the 
prestige Packard Electric Motors can 
lend to your product are yours when 
you specify Packard. Packard frac- 
tional horsepower motors are proved 


performers, approved in advance by 
your customers. 


— GM 
; fe 


AEG.US 


TRAOE MARK 


Packard Electric Division, General Motors Corporation 
Warren, Ohio 


DEPENDABLE APPLIANCE MOTORS FOR THIRTY-FIVE YEARS 
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BALLS FOR BEARINGS AND OTHER BALL APPLICATIONS 


Precision balls for every requirement of the electrical industry. 
Made in many different materials. Also special bearings and 
retainers. Send your specifications for recommendations from 
our Engineering Department. 





























THE HARTFORD STEEL BALL CO. 
HARTFORD 6, CONN. 
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strong and light 
with twice the bite 




















Double leverage for extra power 
Sargent Bernard Diagonal Cutting Nippers No. 177 


Thousands of Bernard nippers and pliers are making work 
faster and easier for men and women on production 
lines everywhere. 


Increase production with compound leverage spring handle 
nippers. Less fatigue, more speed. 
































Only Sargent Bernard nippers have 


A better tool by compound leverage. Ask your supplier 


or write for catalogue. Dept. 13K 


Sargent & Company 


New York, New Haven, Conn., Chicago 
Builders Hardware and Fine Tools since 1864 
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the hole could be covered with copper screening, install- 
ing capacitors across the line and shielding the a-c line 
feeding the blower. 

The last escape route for r-f being the main power 
line, an a-c line filter was designed and installed. What 
finally evolved is shown in Fig. 7, with the method of 
installation and the attenuation curve. A short shielded 
a-c power line was attached which plugs into the con- 
duit at the side of the hydraulic press. 

With the completion of shielding and filtering, a pre- 
liminary check was made utilizing the crystal diode 
wavemeter. No indication of r-f leakage could be de- 
tected anywhere on the outside of the machine. No trace 
of interference was present on TV receivers that pre- 
viously had been affected. As the final test, a Measure- 
ments Corp. Model 58 vhf field-strength meter with a 
half-wave antenna was set up 10 ft from the preheater ; 
the fundamental read 920 microvolts per meter, while 
the second harmonic read only 35 wv/m. Measurements 
at 80 ft were 8 zv/m on the fundamental and none on 
harmonics. 

Shielding by itself is not enough to prevent interfer- 
ence radiation and filtering by itself is inadequate unless 
backed up by a good job of shielding. 


Other Methods of Shielding 


If the apparatus is not completely shielded by its own 
cabinet, a shielded room is necessary to prevent radia- 
tion interference. A wooden framework covered with 
copper screening is technically a screened enclosure and 
will indeed keep out mosquitoes and flies ; but it cannot 
be termed a shielded enclosure for radio interference 


-Flectric 
w/ 7 4 "g 
enclosed 
in conduit 






All walls, floor 
and ceiling 
covered with 
two /ayers 
of copper 
screening 
spaced 4inches 









All pipes ‘well bonded to nner 
and outer screening 


Fig. 8—When the steps outlined up to this point are not 
effective in eliminating interference, the equipment must 
be operated within a screened enclosure. Any ungrounded 
electrical conductor leaving the screened area will act 
as an antenna. 





unless it is constructed with certain principles in mind. 
Fig. 8 shows the right way of doing it. 

A screened room is ineffective if built around over- 
head pipes and conduit to save the expense of raising 
the pipes or moving the electronic apparatus to a better 
location. Or, if long extension cords or drop cords run 
from some convenient outlet for lights and fans within 
the enclosure. Each pipe, conduit, wire or other elec- 
trical conductor such as structural girders passing 
through the screened area will conduct interference out- 
side of the screened area where it will be radiated into 
space as though from an antenna. Grounded pipes are 
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whats the property value 


of your product ? 


perhaps Laminac Resin can improve it 


eg REE gry 


ARC RESISTANCE—This reversing switch used 
on an electric welding machine must be thrown 
open under full D.C. load. LAMINAC’s excep- 
tional are resistance has proved more than ade- 
quate in avoiding carbon tracking. 





1. LOW MOISTURE ABSORPTION — Armature 
brush holder studs, molded of LAMINAC, have 
been used since 1947 without a single failure. 
Previously used asbestos-cement part had high 
moisture absorption, allowed severe current 
leakage. 


2. IMPACT STRENGTH— LAMINAC closure for dry- 
lee container not only provides excellent heat 
Insulation, but maintains its impact strength 
(weight for weight, it’s stronger than steel) at 
extremely low temperatures. 


3. EASY MOLDABILITY— Field coil bobbin is eco- 
homically molded of LAMINAC in one piece, re- 
Placing costly built-up part. 
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HEAT RESISTANCE—LAMINAC (with Fiberglas filler) slot sticks have 
given years of service—without a single failure—under NEMA Class 
B operating conditions (normal 105°C rise), occasional severe over- 
loads and very rough mechanical abuse. 





All Laminac parts molded by Laminated Viastics Inc. 
DIELECTRIC STRENGTH—LAMINAC “‘insulating collar’’ serves as a 
shield between windings and core of a mine motor armature. This 
part has eliminated costly, laborious hard taping and the special 
testing required to insure against voids. 


Like to know what LAMINAC can do for your product’s property value? 
Just ask us. 


AMERICAN Cyanamid COMPANY 


PLASTICS DEPARTMENT 
35 Rockefeller Plaza, New York 20, N.Y. 


In Canada: North American Cyanamid Ltd., Royal Bank Building, Toronto, Ontario, Canada. 


We may be able to help you meet military specifications where plastics and 
resins are concerned. What’s your problem? 
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Koiled Kords 
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Jetomatic, Inc., Ansonia, Conn., recently introduced 
a fully automatic washer for automobiles. The 
spray frame moves back and forth over the car on 
22 foot tracks. The whirling spray under 125 pounds 
of pressure, first uses clear water, next a soap 
solution then finally gives the car a clear rinse 
all in five minutes. 












































Koiled Kords are used to deliver power and avoid 
tangling, dangling wires as the spray frame travels 
on its tracks. Koiled Kords extend four to five times 
their koiled length according to their construction, 
end always retract to their original shape and 
size. The tough neoprene jacket is impervious to 
moisture in any form and resists the damaging 
effects of grease, oil, acids, sunlight and other sub- 
stances and conditions that quickly hurt rubber cords. 









































On any electrically operated equipment that 
moves, use Koiled Kords. 


HOW WOULD YOU USE 
KOILED KORDS 


For a sample of Koiled Kord simply 
write for it on your business stationery. 


Od AO 


NTT ITS. 
BOX K, NEW HAVEN 14, CONN. 


































































at ground potential only for d-c and ordinary a-c volt- 


ages. Carrying 26-mce leakage, a pipe will change from 
ground potential to a high-voltage point approximately 
every 10 ft, radiating a signal just the same as would 
a long-wire antenna. 

In a preferred method of constructing a screened 
room, two layers of copper screening are used, one on 
the inside of wood framework and one on the outside, 
Top, sides, and floor are all covered in this fashion, 
All metal objects such as pipes enter at one point only 
and each is bonded thoroughly to the screening both 
inside and outside. All electrical wiring is fed through 
conduit to a shielded line filter at this same point. All 
joints in the copper screening are overlapped at least 
4 in., and the screen door is bonded well along all four 
edges when closed. In this way nearly all radio fre- 
quency energy is, in effect, kept on the inside of the 
inner screening and any slight leaks are caught by the 
second layer of screening. If work must be carried into 
the enclosure by a conveyor belt, this belt should be 
enclosed in a long shielded tunnel leading to as small 
an opening in the shielded room as possible, with some 
kind of a metallic flap over the entrance; and the belt 
should not be metal. 





Maintenance Important 


Electronic equipment designed to meet FCC regula- 
tions must be periodically inspected to be sure that it 
continues to meet these regulations. The best way to do 
this is to establish a definite routine for the plant main- 
tenance department to follow. Each r-f generator should 
be checked for leaks with a leak detector at least once 
a week. At any time a machine has been taken apart 
for repairs, the shielding should be checked for good 
metal-to-metal contact and all the screws inspected to 
be sure they are all in place and tight. 

It is the designer’s responsibility to supply operating 
and maintenance instructions with the equipment, anda 
warranty that the equipment will meet specifications 
initially. ooo 





Industry Standards Being Developed 


a )THER approach to this problem was offered 
by G. W. Klingaman in an investigation of engit- 
eering practices effective in reducing or minimizing 
radiation, in an ATEE paper “Reduction of Interference 
from Radio-Frequency Heating Equipment.” The paper 
was presented in June, 1949, and designated AIEE 
Technical Paper 49-182; copies are obtainable at 60¢ 
each from American Institute of Electrical Engineets, 
33 West 39th Street, New York 18. 

The paper covers the nature of radiation, its measure 
ment and source location, and remedial methods with 
particular attention to the design of equipment. Recom- 
mendations made were developed by the Committee t 
Formulate Procedures of Good Engineering Practices 
in Instances where Interference is Encountered, spom- 
sored jointly by AIEE, the industrial electronics 
committee of IRE, and the engineering committee of 
NEMA’s Induction and Dielectric Heating Section. 
As pointed out by the author, it is still possible for 


ELECTRICAL MANUFACTURING 








STERLING BOLT. 
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Fig. A—Conforming to all requirements of the tentative 

ASA specification C 63.2, this field intensity meter made 

by Stoddard Aircraft Radio Co., Hollywood, Cal., is de- 

signed to measure pulsed and random noise interference 

as well as sine wave radiation. In addition to battery 

power for portable use, the instrument may also operate 
from 115 volt a-c lines. 


mo 
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radiating equipment to interfere with nearby com- 
munication services even though the field intensity may 
comply with FCC rules. To check the source of inter- 
ference when a field-intensity meter is not available, 
suggestions are offered for converting a portable radio 
receiver for temporary service. However, a calibrated 
field-intensity or noise meter is held essential for mak- 
ing accurate field-strength measurements. 

Numerical values for the intensity of radio-frequency 
fields are far easier to set than to measure. Part 18, 
section 18.23 includes five subdivisions defining the type 
and height of antenna, plotting of values on polar and 
radial lines so as to arrive at an acceptable intensity 
figure for the 1,000-ft. distance, and methods for deter- 
mining the influence of power lines. Measurements must 
be made on an “approved” type of field intensity meter, 
but no specifications for such a meter are included. 

Sponsored jointly by NEMA and RTMA, a pro- 
posed ASA specification C63.2 on “Radio Noise Meter” 
has been published for trial and study in preparation 
for revision and later approval. The proposed specifi- 
cation covers a frequency range from 15 ke to 25 me, 


*Aerovox was among the first electronic 
component manufacturers to earn the 
Army-Navy “E” in World War Il. Since 
then, Aerovox has grown tremend- 
ously. Definitely, for any and all types 
of capacitors, you can continue to 
count on Aerovox. Send your capaci- 
tance problems and needs! 


Fig. B— self- io i 
ct Se eer ce c Pt ms powered radio interference a 
In Canada: AEROVOX CANADA LTD., Hamilton, Ont Ne - SEee Seen Co., North Adams, Mass. : 
four tuning ranges from 0.55 to 30 me., and a built-in 


SALES OFFICES IN loudspeaker. When calibrated with a standard signal 
ALL PRINCIPAL CITIES generator it can be used as a field strength meter. 
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Have Demonstrated For Years 
The Durability of BM-13080 


BM-13080 is an improved impact BAKELITE Phenolic Molding Material that 
retains its mechanical strengths under long periods of immersion, exposure 
to high humidities, elevated temperatures, and mild alkali and acid solutions. 







Millions upon millions of house- 
wives, by putting their washing 
machines to hard service over a 
period of years, have provided 
thefinest test imaginable to prove 
the durability of BAKELITE Phe- 
nolic BM-13080, employed for 
the agitators in these machines. 
Such outstanding service has 
led naturally to other important 
applications. Today BM-13080 
is employed for such parts as 
pump rotors, valves, baffle plates, 
gasoline pump components, soap 
injectors, water filters, and a great 
variety of equipment that calls 
for retention of impact strength, 
plus resistance to heat, moisture, 
and chemicals. 
BM-13080 is readily molded 
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into rich, black, smooth-surfaced 
products. Here are typical prop- 
erties obtained by testing stand- 
ard test specimens in accordance 
with ASTM procedures: 

Molded Specific Gravity 


(D392-38) 1.36-1.39 
Heat Distortion Temp. 
(D648-45T) 290° F. min. 


Water Absorption (D570-42) 
Per Cent Gain in Weight 0.7 max. 


Izod Impact Strength (D256-47T) 


Ft. lb./Inch of Notch 0.46 min. 
Compressive Strength 
(D695-44T) psi 25,000 min. 


Tensile Strength (D651-48) 


(¥e""), psi 6,500 min. 
Flexural Strength 
(D790-45T), psi 9,000 min. 


Modulus of Elasticity in Flexure 
(D790-45T), psi 9 x 105 min. 


You, too, may have need for a 





superior phenolic plastic to meet 
exacting specifications for defense 
or essential civilian uses. If so, 
it will pay you to investigate 
BAKELITE Phenolic BM-13080. 

For further information, pre- 
sent your detailed requirements 
to Department BY-20. 


BAKELITE 


TRADE -MARK 


Phenolic 
PLASTICS 


BAKELITE COMPANY 


A Division of 
Union Carbide & Carbon Corporation 
30 East 42nd St., New York 17, N.Y. 
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A dependable source 
of supply for fittings 
that make high conduc- 
tivity, dependable con- 
nections. Precision 
manufacturing meth- 
ods, gauge and visual 
inspections insure uni- 
form quality. For Elec- 
trical Terminals, Lugs, 
Fuse Clips, etc., write 
for catalog bulletins of 
items regularly carried 
in stock, or ask for 
quotations on your 
requirements. 


H. B. SHERMAN MFG. CO. 


Bottle Creek, Michigan ) 


ELECTRICAL FITTINGS 


For the Right Voltage 
in the Right Place 


TRANSFORMERS 


Ferranti Transformers are manufactured in a wide range of 
styles and sizes to meet your control and power problems... 
carefully engineered and painstakingly produced for sound 
and dependable operation. Submit your requirements for our 
engineering service and prompt quotations. 


FERRANTI ELECTRIC, INC. 


30 Rockefeller Plaza « New York 20, N. Y. 
NORMAL OR HIGH REACTANCE TYPES 


Gt 


and calls for a superheterodyne circuit with a calibrated 
output meter in the second detector and an audio-fre- 
quency amplifier for headphones. Both rod and loop 
antennas are required. 

Except in frequency ranges under 0.15 mc the sensi- 
tivity required is a minimum of 5 per cent meter deflec- 
tion for a field intensity of 2 microvolts per meter. High 
selectivity and spurious response rejection are also 
required. The specification calls for a portable battery- 
operated circuit, control panel dimensions are limited 
to 12x 18 in. and total weight to 35 Ib. Copies of the 
specification, “Proposed American Standard Specifica- 
tion for a Radio Noise Meter” are obtainable from 
NEMA as Pub. No. 102-1950, and from RTMA as 
Eng. Bul. No, 32.\; the NEMA publication is 65 cents 
per copy. 


Spark Oscillators are Bad Actors 


In certain types of are welders radio-frequency power 
is employed in pilot circuits to ionize the gap between 
electrode and work, and stabilize the welding current. 
Operation of the r-f generator within one of the assigned 
frequencies is necessary and good shielding is required 
when harmonics are present. 

Serious interference has at times been experienced 
with these arc welders when a spark oscillator is used 
to generate the high frequency. In an investigation of 
such an installation in a sheet-metal shop at Coles Signal 
Laboratory, reported in “Radio Interference Suppres- 
sion of High-Frequency Arc Welder,” the author, S. L. 
Shive, states that a strong field was radiated by the 
welding leads as well as back along the power lines. 
Intensity of the radiated field was high enough to 
blanket every radio receiver in the area as well as local 
radio stations. 

Although the fundamental frequency was 2.5 me the 
frequency band over which interference occurred ranged 
from 0.15 to 144 mc. Radio-frequency potential induced 
at the welding electrodes was several thousand volts, 
with the 20-ft. welding leads a part of the oscillating 
circuit. However, all interference was eliminated by 


Fig. C—Spark-gap oscillator in this unshielded electronic 

heater caused radio interference over the entire radio 

spectrum. A shielded room was required to eliminate 
radio interference. 
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selection of = 


e WIRES 
e CABLES 
e CORDS 


Here’s your new guide to help you select quickly, the right wire 
for your new product. Appliance wires, fixture wires, machine 
tool wires, motor and welding leads, magnet wires, or flexible 
cords are all conveniently listed and indexed for easy selection. 

Wire specifications, charts, and data answer your questions on 
flame resistance, heat protection, bending properties, and various 
other wire information necessary for designing a igh-quality 
product. 

General Electric manufactures wire with a wide range of insu- 
lations and constructions, many times offering a standard G-E 
wire that will often save you the extra cost of ordering one to 
special specifications. 

And once you’ve made your choice, you can feel secure in 
knowing that the wire is backed up by all the field experience 
and testing data acquired by G.E. throughout the years. 

For additional information on using General Electric wires, 
cables, and cords effectively, write Section W74-1022, Construc- 
tion Materials Division, General Electric Company, Bridgeport 
2, Connecticut. 


Go con pu your cfr in 
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GENERAL @@ ELECTRIC 


3 wires and CABLES 


for product designers... for manufacturers 











This handy booklet gives specifications and uses 


of G-E wires . 


. . gives you selection informa- 


tion quickly. To get your free copy just fill in 
the coupon below and mail it today. 


Section W74-1022 

Construction Materials Division 
Generai Electric Company 
Bridgeport 2, Connecticut 


Please send me a free copy of Wires, 
Cables, Cords for Product Designers. 
NAME 

Wii ositnntcncites 

COMPANY 

ADDRESS_____ 
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CTEELBACK 


CONTACTS 
for welding 


“Sey 


Best “‘Steelback” projection welding contact 
construction is attained by individually facing 
each steel disc with silver contact material. 
This means greater mechanical strength, and 
greater electrical and heat conductivity, of 
the joint between silver and steel. 


Steel backing discs are nickel plated all over, 
affording improved corrosion resistance. 
Contact material is cold work-hardened for 
best wearing properties. 


GIBSON’S “Steelbacks” are available with 
fine silver, coin silver and silver alloy facings. 
Monel or nickel can be supplied as the back- 
ing material where better corrosion resist- 
ance or electrical conductivity is required. 


Write today for our new folder describ- 
ing Gibson “Steelback” Projection Weld- 
ing Contacts. 


a ee 


SE MaeamC mai ys) Lo 


8349 Frankstown Ave., Pittsburgh 21, 


installing the welder within a double-screened room and 
running the power leads into the room through filters, 

This 11-page report covers in considerable detail the 
methods used to measure interference, the design of the 
screened room and the power line filters. Copies may be 
secured at 50 cents each from the Office of Technical 
Services, U.S. Department of Commerce, Washington 
25; in addition to the title given above, the report is 
identified as PB97469. 

When are welding equipment employs tube-type oscil- 
lators instead of a spark oscillator, the generated fre- 
quency can be kept within a narrower range, and spuri- 
ous and harmonic radiation reduced to levels specified 
by FCC. Several such units have now been approved. 

Radio interference caused by spark discharges in 


Fig. D—To conform to FCC regulations this inert gas 
are welder made by Glenn-Roberts Company Inc., Indian- 
apolis, is designed to operate on one of the frequencies 
assigned for commercial equipment, 27.12 mec. Spurious 
and harmonic radiation is reduced to levels permitted 
by FCC. Full-wave self-rectifying oscillator circuit uses 
only one tube. The high-frequency circuit operates at 
ground potential to protect the operator; feedback to 
the machine is eliminated to protect insulation. 


inductive circuits, such as switch contacts, motor com- 
mutators, electric razors, etc., also cause radio inter- 
ference or noise but present a different design problem. 
The problem is usually solved by dissipating the energy 
in such a way as to avoid or reduce sparking and high- 
frequency oscillation. An article in ELEctRIcAL MANU- 
FACTURING in August 1947, page 79, “Measurement and 
Suppression of Radio-Influence Voltage,” by R. 5S. 
Davidson, discussed the use of radio noise and field 
strength meters within a screened enclosure. Radiation 
above 100 ke was measured on d-c machines. 
Problems of suppressing contact arcing were also dis- 
cussed in several recent articles listed in a bibliography 
on “Designing Electrical Contacts” starting on page 238 
in the September 1951 issue. Accurate measurements 
in connection with suppression studies require a lower 
background level of radio noise than is usually present 
around industrial plants. Screened rooms designed to 
contain r-f also shield against external r-f fields. 
(Continued on page 332) 
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ARTOS MACHINES AT HATFIELD WIRE & CABLE CO. 


HILLSIDE, NEW JERSEY 


Showing 6 of 14 Artos Machines used to process wire 
for Hatfield cord sets and wiring assemblies. 
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ARTOS AUTOMATIC MACHINES 


Measure, Cut, Strip over 200 Million Feet 
annually at Hatfield’s great plant 


OCTOBER 1951 


Artos Machines have chalked up tremen- 
dous savings in time and labor through the 
years, at Hatfield. The first machine, in- 
stalled in 1931 proved itself so conclusively 
that today they have fourteen Artos Ma- 
chines handling over 200 million feet of 
wire per year. This includes practically 
every type of wire, from the POS] and POT 
types to the heavy SJ and S types of wire. 
One of the leaders in the industry, Hatfield 
produces both special and custom built 
cord sets for the electrical appliance in- 


dustry, including most of the larger radio 
and television companies. In addition, they 
manufacture special wiring harness assem- 
blies, and custom-mold. both rubber and 
thermo-plastic materials integrally to wire. 


Choice of Artos Automatic Machines by 
such leaders in the electrical industry is 
effective proof of their amazing produc- 
tion-savings, cost-savings advantages. 
You'll probably find an ARTOS AUTO- 
MATIC to match your wire cutting needs 
exactly. Write or wire for details. 


ARTOS 


ENGINEERING CO. 
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WOOD SCREWS 

LAG SCREWS 

MACHINE SCREWS 
SPECIAL SCREWS 
MACHINE SCREW NUTS 
TAPPING SCREWS 

DRIVE SCREWS 

STOVE BOLTS 

CAP SCREWS 

PIPE PLUGS 

THREAD CUTTING SCREWS 
PHILLIPS AND SEMS SCREWS 
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For a thorough discussion of the problem of r-f 
shielding in screened rooms and a bibliography covering 
interference from electronic equipment, see “Design, 
Construction and Evaluation of Shielded Rooms,” by 
G. A. Morgan, Jr. This publication, issued on Decem- 
ber 9, 1949, is NRL Report 3578, obtainable from Naval 
Research Laboratory, Washington. oo9 





FCC Interference Standards 
E. W. CHAPIN 


Chief, Laboratory Division 
Federal Communications Commission 


NTEREST of the Federal Communications Com- 
mission in industrial electronics is principally due 
to one of the waste products of this operation. Although 
a fraction of a watt lost by radiation may be insignifi- 
cant in the operation of the equipment, it looms large 
to nearby radio receiving equipment. 

Interference from industrial heating equipment em- 
ploying radio frequency power, and diathermy equip- 
ments, has been encountered for a number of years, 
One of the early expedients employed was simply to 
shift the frequency when interference was noted; but 
the filling-up of the spectrum has made this approach a 
dangerous one since radio has had an increased usage 
in many services directly affecting the safety of life and 
property. 

The problem became increasingly critical due to two 
factors: the increase in use of industrial heating equip- 
ment using radio frequencies; and the phenomenal in- 
crease in the utilization of the radio frequency spectrum 
by the communications services. After extended consid- 
eration and hearings, Part 18 of the Rules and Regula- 
tions Relating to Industrial, Scientific and Medical 
Service was finally adopted by the FCC in June 1947. 
These Rules were intended to prevent interference in 
the majority of situations, with full realization that ina 
number of cases interference still will be experienced and 
additional corrective measures will be required. At the 
International Radio Conference held in Atlantic City in 
1947 an international allocation of frequencies was made 
for the operation of such devices. The technical rules 
finally adopted represented a compromise between the 
requirements of the communications services and users 
of high frequency heating devices. 

There are two basic avenues of approach in order to 
alleviate the interference problem; the first is to operate 
equipment on allocated frequencies which are not as 
signed to any essential communications service requif- 
ing interference-free operation. At the present time 4 
number of frequencies above 13 megacycles are so al 
located and consideration is being given to provide 4 
lower frequency allocation, with difficulties being em 
countered because of the needs of communications sefv- 
ices. On the frequencies so allocated no power limita 
tions are specified. ; 

The second method is to reduce the radiation 0! 
fields by design, shielding, and filtering. For industrial 
heating equipment the specified value is 10 microvolts 
per meter at one statute mile measured in accordance 
with detailed specifications outlined in Part 18. It 
should be obvious that this limitation cannot be expected 
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[: MYCALEX glass-bonded mica insulation is 
be the one highly adaptable, versatile insulating 
material that combines every desirable char- 
| acteristic required in a modern dielectric. 
i Although far superior to lower cost dielectrics, 
b MYCALEX offers considerable advantages 
i over many materials costing several times as 
much. MYCALEX is available in various 














JAN APPROVED 


MYCALEX 410 is approved fully as Grade 1-4B under 
National Military Establishment Specification JAN-1-10, 
“Insulating Materials, Ceramic, Radio, Class L.” 


MYCALEX 400 is approved fully as Grade 1-4A under 
National Military Establishment Specification JAN-1-10, 
“Insulating Materials, Ceramic, Radio, Class L.” 
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Write for 20-Page Catalog Today! 


A valuable compilation of engineering data and manufac- 
turing information on electrical insulation that you'll surely 
want for your technical file. Request it today—no obligation. 


SINCE 1919 
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-Forbetter products at lower cost- 




















@ MOLDS AND MACHINES : 
TO CLOSE TOLERANCES 


@ MOLDABLE WITH METAL INSERTS 


@ CAN BE TAPPED, 
THREADED, SLOTTED 


@ AVAILABLE IN RODS, 
SHEETS, SPECIAL SHAPES 


@ MOLDED IN PRACTICALLY 
ANY SHAPE OR SIZE 


@ LOW-LOSS FROM 60 CPS 
TO 24,000 MCS 


grades, each featuring specific characteristics 
to meet particular needs. Since proper appli- 
cation of the right grade of MYCALEX has 
resulted in simultaneous product improve- 
ment and lower cost in hundreds of instances, 
it’s good business to check with MYCALEX 
before specifying sheet, rod, fabricated or 
molded insulation. 





CHARACTERISTICS 


MYCALEX GRADE 400 410 410X 
POWER FACTOR, 1 MC 0.0018 0.0015 0.012 
DIELECTRIC CONSTANT, 1 MC 74 9.2 6.9 
LOSS FACTOR, 1 MC 0.013 0.014 0.084 


DIELECTRIC STRENGTH, volt/ mil 500 400 400 
VOLUME RESISTIVITY, ohm/cm = 2x10!'5 1x10!5 5x10!4 
ARC RESISTANCE, seconds 300 250 250 
MAX. SAFE OPER. TEMP., °C 370 350 350 
WATER ABSORPTION % 24 hrs. NIL NIL NIL 


nr@ne EX IMAYCALEX CORPORATION OF AMERICA E* 
THE INSULATOR Owners of ‘MYCALEX’ Patents and Trade-Marks 
Executive Offices: 30 ROCKEFELLER PLAZA, NEW YORK 20 — Piant & General Offices: CLIFTON, N.J. 

























to eliminate all interference since many receivers now 

a\\\ NY \ mei | Tae can operate satisfactorily on a field intensity of about 

‘ { Ad 1 ’ a iy 1 microvolt per meter, and when so operating, may ex- 
\ 

oN | \ 


ie caulk perience interference from fields of the order of 0.1 
I Ct YU 


microvolt per meter. 
| Because of the lower power generally employed in 
Sem waa fH 3 U | aS | diathermy machines and the probability of these equip- 
| ments being closer to receivers, diathermy and mis- 
cellaneous devices employing radio frequency have to 
meet a lower field intensity limit of 15 to 25 microvolts 
per meter at 1000 ft. There now is a proposal by the 
Commission for restricting the radiation from radio and 
For a highly concentrated, self-contained mass of heat. 
Application—For heating metal parts by insertion into drilled and 
reamed holes. Sealed ends available, permit use for immersion 
purposes. 


television receivers to 15 microvolts per meter at 100 ft. 
Construction—Nickel chromium resistor is wound on refractory core 


Oooo 
and embedded in high heat conductivity cement. Brass, steel, monel, 
or stainless steel sheaths. ; 
Terminals—Rigid (several styles and sizes) or flexible (special lugs if 
desired). 
Ratings—Densities 10-35 watts per sq. in. 
WRITE for Watlow Electric Heating Units Catalog. 
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These annotated lists of articles previously pub- 
lished in ELECTRICAL MANUFACTURING were 
prepared by the Editors to provide background in- 
formation for current feature articles. 


" an 
——— © ee ee 2 ee ee 


am 


ELECTRIC MANUFACTURING COMPANY Design for Appearance 


1330 N. 23d St. SSP eT Pe | ECOGNIZING the responsibility placed on the designer 
to give his product an attractive appearance in keeping 
with function, a continuing program of feature articles on 
appearance design problems and accomplishments have ap- 
peared in ELECTRICAL MANUFACTURING. As indicated in the 
annotations accompanying the following references, some of 
these articles have discussed specific appearance design prob- 
, . lems faced by design engineers; others have discussed the 
Ct it Order a atliiils MeL Laks need for close collaboration between the engineer and stylist, 
while others have presented specific data for guidance in 
designing for good appearance. 

A few of the more recent articles were included in the 
ELEcTRICAL MANUFACTURING editorial reprint program; those 
still available are so noted. Many more were reprinted by 
the authors who may still be able to supply copies of more 
recent articles. 

Except as noted, editorial reprints are not available for any 
of these titles. Readers desiring copies should write direct to 
the author. 

Change of Shape Involves More Than Styling, October 1951, 
page 108. Close coordination between engineer and design 
consultant was called for in developing the new Schick “20” 
electric shaver. As told by Norman Gray, chief engineer, 
and Carl Otto, industrial designer. 

ee A Practical Approach to Color in Design, July 1951, page 82. 

as o A series of case histories show how and why color is specified, 


stieieoasiee —a what production methods are used, and some military trends. 


i) ‘ © fi d (Reprint currently available; see Reader Inquiry Facility on 
another customer satistie page 203 in this issue.) 

€ co page 116. Peter Muller-Munk defines the constructive con- 

with er os a | tribution of the industrial designer in a national economy 
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Industrial Designers Can Face Today’s Challenge, June 1951, 
dominated by military rearmament. 

Electrically Operated Automatic Laboratory Titrator, May 195], 

. PORCELAIN// page 76. In addition to replacing a tedious manual method 


Send drawings for price WH as YOu Uke IT with modern instrumentation principles, appearance desiga 
estimates on wet or dry process insulators. problems were given careful attention by staff engineers 





in developing this improved model. 
THE COLONIAL INSULATOR COMPANY Electrical Controls Automatize Dinnerware-Forming Machines, 
943 GRANT ST. CHICAGO OFFICE March 1951, page 74. External styling accomplishments 
AKRON 11, OHIO 2753 W. NORTH ST. illustrated and briefly discussed. 





Commercial Radar System, February 1951, page 72. Project 
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“ | When Soldered Joints Fail... YO“ AACE TROWELE! 


“90” 
a 


ineer, Product failure . . . costly repairs . . . and customer dissatisfaction are often directly 
attributable to the failure of a soldered joint. And using the wrong solder alloy to make 

e 82. the joint could be the reason. 
ified, Why chance failure, even with so small an item as solder? Be sure. Buy the right 
ends. , ; q ; 
ty on solder for your job. Buy from Federated and get the benefit of expert metallurgical 
| advice on the particular production problem that faces you. 

A variety of Federated Rosin Core Solders are designed for use where freedom from 


corrosive residues is important . . . a group of Federated Solid Wire Solders where 
separate flux is to be used. 


1951, 
+ COn- 
nomy 


1951 To order, or to obtain further information, call or write any of Federated’s 22 sales 
: offices across the country. 
ethod 


Jesign 
‘ineers 


‘hines, 
ments 


>roject 


AMERICAN SMELTING AND REFINING COMPANY « 120 BROADWAY, NEW YORK 5, N.Y. 
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fastest- 
simplest - 
surest way 


fo connect 


or more 
wires 


Patented, No. 1,933,555 


THE SOLDERLESS, TAPELESS WIRE CONNECTORS 


Sold Through 
ading 
Distributors 


CUT WIRE 
CONNECTING 
TIME IN THE 


PRODUCTION OF 


© Appliances 

© Fixtures 

® industrial 
Machinery 

® Building 
Equipment 

® Business 
Machines 


They'll help you make more wire 
connections per minute and per 
hour . . . simplify and speed up 
assembly operations . . . enable in- 
experienced help to make perfect 
connections every time ! 


IDEAL Wire-Nuts do away with 
solder, tape and tools—with tricky 
open flame. Just screw them on— 
the helical cone spring insert twists 
the stripped wires, grips them like 
a nut on a bolt. Pull proof and 
shake proof, IDEAL “Wire-Nuts” 
make neater, perfectly insulated 
connections that are stronger me- 
chanically and better electrically. 
Use them once and you'll never 
make wire connections any other 
way! Proved by 27 year perform- 
ance record—millions in use! 


MAIL COUPON FOR SAMPLES 


Re ee ee ee en ee ee ea 


IDEAL INDUSTRIES, Inc. 
1008 Park Avenue, Sycamore, Illinois 


Please send free samples 


We connect 


For all wire com- 

binations from two @ 
No. 18 te 3 No. 10, § 
solid or stranded. i 


' 
CITY. 


COMPANY. 
ADDRESS. 


of IDEAL ‘‘Wire-Nuts'’. 


No. wires with 


——?0NE____STATE_____ 


engineer W. F. Johnson tells how performance, accessibility 
and appearance were improved in the new Raytheon navi- 
gational radar—without increasing the cost. 

Calculator Motor Adjustable to Any Line Voltage, January 1951, 
page 74. Research engineer J. L. Moody of Friden Calcu- 
lating Machine Co. tells how appearance was improved 
while adding several important use advantages in redesign- 
ing a calculating machine. 

Design Ideas from Abroad, December 1950, page 76. Staff 
survey gives a look at European products, disclosing many 
ingenious and advanced ideas; some 15 case histories in- 
cluded. (A few reprints still available upon letterhead 
request to the Editor.) 

Designing a Microgroove-Disk Dictating Machine, November 
1950, page 70. Lincoln Thompson, vice president of Sound- 
scriber Corp., lists requirements set up to guide design of 
new machine and tells how these requirements were met. In 
addition to new performance levels and a substantial reduc- 
tion in size, a striking improvement in appearance was 
obtained with the assistance of Ray Spillman as consultant. 

Styling and Engineering Coordinated, October 1950, page 96, 
T. G. Clement, superintendent of styling at Eastman Kodak 
discusses staff functions and procedures set up to develop a 
family resemblance and stop “unstyled” leaks in a group of 
unrelated products. 

Engineering Development Geared to Sales, October 1950, page 
100. In developing consumer products at Crosley the sales 
department sets the broad pattern of design but specific 
details come from engineering groups; as told by L. M. 
Clement, technical advisor. 

Fundamental Approach to Color in Design, October 1950, page 
104. Basic knowledge of the science of color, practical 
color systems, and principles in applying color for appear- 
ance and function. by I. A. Balinkin, University of Cincin- 
nati. (A few reprints still available on letterhead request to 
the Editor.) 

12th Annual Product Design Awards, October 1950, page 111. 
These five outstanding products earned awards in the 12th 
annual competition: Altec Lansing miniature microphone; 
Ampex Electric professional tape recorder; Landers, Frary & 
Clark sectional electric range; RCA Victor permanent magnet 
electron microscope; and Springfield engine lathe. Com 
ments of the Jury of Award and a detailed description of the 
engineering and appearance design accomplishments by the 
designer of each award-winning product. (Reprints of the 
complete 40-page Award Section are available at $1 each on 
letterhead request accompanied by remittance.) 

Thickness Measurement by Ultrasonic Frequencies, August 
1950, page 86. C. R. Betz tells briefly how the Magnaflux 
staff solved appearance design problems faced in developing 
an improved model. 

All-at-Once Redesign Pays Off, July 1950, page 78. How the 
entire line of eight Yates-American woodworking machines 
were redesigned for modern appearance, improved perform- 
ance and lower costs; told by chief engineer R. A. Williams. 

And many other feature articles in earlier issues. Note also 
that case histories and accomplishments in appearance design 
are presented pictorially each month with brief comments 
in Today’s Product Designs, found in this issue on page 1%. 


Index of Bibliographies 


eS annotated lists of feature articles previously 
published in ELecrricAL MANUFACTURING have been pit 


| pared and published on the following subjects this year. These 


bibliographies have been prepared by the Editors to provide 
background data and information relating to some current 
| feature article or some subject for which there has been re 
peated requests from readers for information. 


| Reliable Electronic Equipment, January 1951, page 216. List 

| of eight references to earlier articles in ELECTRICAL MANU 
FACTURING cited in a feature article under this title. 

| Military Research and Design Requirements, February 1951, 

| page 120, Fourteen references to articles on Armed Services 
| developments, each with a brief digest of the article. 

Variable-Speed Drives, February 1951, page 232. Fourteed 
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LOW LOSS FACTOR AT 
HIGH FREQUENCIES Zircon Porcelain containing 
TAM products is being widely used in RESISTOR and INSULATOR 
applications where the electrical loss factor is important. Its low loss 
factor meets A.S.A. standards for ceramic electrical insulators. 
Zircon Porcelain may answer your needs. See a TAM field 
representative, or write our New York Office. 


‘TAM is a registered trademark. 
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TAM 
PRODUCTS 


Registered U.S. Pat. Of 


TITANIUM ALLOY MFG. DIVISION 


NATIONAL LEAD COMPANY 


Executive and Sales Offices: 111 BROADWAY, NEW YORK CITY 
General Offices, Works and Research Laboratories: NIAGARA FALLS, WN. Y. 
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The SCRUGGS MOTOR will help you 


Develop a 
Better Product 


Scruggs 4 Pole Shaded Pole 
Motor 110V, 220V, 60 cycles 
AC, Approx. 1700 R.P.M. 


Closed case Ventilated case 


UNUSUAL FLEXIBILITY for a wide range of applications. 
Width of stator and rotor stack, also winding formulae, 
can be varied to give desired performance. 


NEW 4-POINT CAST BEARING BRACKET affords 
absolute, uniform air gap of minimum clearance, maximum 
power and minimum heat. Also, position of rotor within 
stator is centered accurately and permanently. The extra- 
capacity oil cups supply oil for long operations periods. 


SPECIAL FEATURES AVAILABLE include: variations 
in electrical characteristics, rotation, length and diameter 
of shaft, shaft extension, specially ground shafts, geared 
head motors, etc. 


Write for details and sample motor 


Scruggs motors will help you develop better products at 
less cost. Write, wire or phone us today about your appli- 
cation. Specify exactly what you require. We'll gladly 
send you (memo invoice) a sample motor for your specific 
requirement. The Loyd Scruggs Co., 1022-32 N. Sixth 
St., St. Louis 1, Mo. 


TYPICAL APPLICATIONS 


Air Circulators « Business Machines ¢ Coolant Pumps e¢ Dictating Equip- 
ment © Fans and Blowers|e Unit Heaters and Coolers « Vending Machines 
Wire Recorders ¢ and many others 


- iihnies- COMPANY 


A DAZEY CORPORATION SUBSIDIARY 


MANUFACTURERS OF PRECISION INSTRUMENTS SINCE 1934 
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articles listed in a bibliography at the end of a three-part 
article “Electric Drives with Speed Control” in the same 
issue. 

Crystal Rectifiers, March 1951, page 250. List of 25 refer- 
ences drawn upon in preparing the article “Crystal Rectifier 
Performance Evaluated.” 

Printed Circuits for Miniaturization, April 1951, page 142. 
Nine annotated references to articles published from time 
to time to keep readers informed as developments took 
place. 

Magnetic Recording in Product Design, April 1951, page 220. 
References to eight recent articles, each with a brief digest. 

Military Specifications for Plastics Dielectrics, April 1951, 
page 238. List of seventeen references largely from ELxc- 
TRICAL MANUFACTURING published with a feature article on 
this subject. 

Recent Application Data on Servomechanisms, May 1951, page 
109. Fifteen annotated references to recent articles on servo 
systems, amplifiers and transducers. 

Magnetic Amplifiers for Control Applications, May 1951, page 
122. Digests of 14 articles published since September 1948 
on applications for this new control component. 

Motor Temperature Ratings, May 1951, page 299. A bibliog- 
raphy of six annotated references compiled in connection with 
an article in the May issue. 

Early Articles on Servomechanisms, June 1951, page 132. 
Fifteen feature articles published preceding those listed in 
the bibliography of recent articles published in May 1951, 
page 109. 

Machinery Wiring, June 1951, page 208. Nine annotated 
references to articles on wiring standards, wiring design, 
components and examples of good wiring practice. 

Variable-Speed Drives, June 1951, page 260. References to 
sixteen feature articles in earlier issues on electrical, elec- 
tronic and mechanical drives with adjustable speed; each 
one has a brief digest. 

Properties of Conducting Materials, June 1951, page 272. 
Five annotated references on design stresses and mechanical 
properties of materials having good electrical conductivity. 

Electronic Components, July 1951, page 216. Complete list 
of feature articles in earlier issues offering design data on 
components for electronic circuits; each of the 23 references 
is accompanied by a brief digest of the article. 

Motor Protection, July 1951, page 251. List of eleven recent 
feature articles presenting current design data on control 
and protection of motors. 

Electrical Insulation, August 1951, page 232. A comprehensive 
annotated bibliography of more than fifty references, show- 
ing the thorough editorial coverage of dielectric and insulating 
materials presented by ELECTRICAL MANUFACTURING. 

Motor Standards, September 1951, page 123. Ten references 
with brief digests tracing the development of NEMA motor 
standards. 

Product Finishes, September 1951, page 236. Sixteen recent 
articles on problems of surface protection and appearance 
as an integral part of design. 

Electrical Contacts, September 1951, page 238. List of nine 
feature articles on contact materials and problems of circuit 
interruption included in recent issues. 

Electronic Control of Motor Speed, September 1951, page 252. 
Nineteen annotated references to recent articles presented in 
a continuing program of reporting and analyzing develop- 
ments in this rapidly growing field. 

Metallic Rectifiers, October 1951, page 284. Seven articles 
appearing during recent years marking developments in this 
field of growing importance. 

Case Histories of Plastics Design, October 1951, page 314. 
Selected list of twelve recent articles presenting primarily 
case-history reports on plastics and related materials. 

Product Design and Appearance, October 1951, page 334. Con- 
tinuing series of articles (23 since January 1950) discussing 
appearance design problems, the need for close collaboration 
between designer and stylist, and specific data for guidance 
in designing for good appearance. 

Fifteen Bibliographies on various subjects were published in 
1950, and listed in the annual editorial index for that year- 
Copies of the index may be obtained from the Editors. 
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A Good Beginning for Any Product 


When specifications call for “Norma-Hoffmann 
or equal” the product is off to a flying start 

for a trouble-free life. Designers know 

it. That’s why they have registered their 
preference for Norma-Hoffmann on 
thousands of blueprints in the 


last thirty-seven years. 













NORMA 


Field Offices: New York * Chicago * Cieveiand * Detroit * Pittspurgh * Cincinnati 





* Los Angeles * San Francisco * Dallas * Seattle 
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On UL labeled outdoor Bus Ducts... 
Bus bars protected 
with plastic tape! 


Ventilated “‘LO-X” of BullDog Electric Products 
Company won the first UL label for outdoor use 
of Bus Duct. Bus bars are wrapped with 
*"ScoTcH” Electrical Tape No. 22.* 


Bus bars of Weatherproof ‘‘LO-X” Duct are 
wrapped in “‘Scotcu” Electrical Tape No. 22. 
Previous insulating material was difficult to handle 
and apply. New tape is mechanically wrapped on 
straight lengths up to 10 feet — gives excellent 
appearance and performance. 


When you need insulation that resists moisture, 
alkalies, acids and oils try this tough new plastic- 
backed tape. Dielectric strength is over 10,000 
volts, yet this sleek, super-thin tape is only .010 
inch thick. Stretches snugly around odd shapes. 
Stick-at-a-touch adhesive gives moisture-tight 
seal—keeps weather out, prevents corrosion. 


Order “‘Scotcu” Electrical Tape No. 22 today 
from your wholesaler. Or write Minnesota Mining 
& Mfg. Co., Dept. EM-1051, St. Paul 6, Minn., 
for booklet giving you all the facts. 


*Refers specifically to Underwriters’ Laboratories listed busway of BullDog Electric 
Products Co. having bus bars wrapped with a tape insulation that is highly resistant 
to dampness and moisture. 


r ee 
Quick Facts about 
“SCOTCH” 
Electrical Tape No. 22 


® TOUGH — plastic backing 
is abrasion-resistont, un- 


S BRAND ¢ 
affected by water, oil, 


acids, alkalies, sunlight. ; ; Ps 


ctrical Tape 


No. 22 


© STRETCHY— conforms to 
any surface. 


© HIGH DIELECTRIC— over 
10,000 volts. 


® DEPEND ABLE— won't dry 
| out. 


I 


The term “Scotch” and the plaid design are registered trade-marks for the more than 
100 pressure-sensitive adhesive tapes made in U.S.A. by MINNESOTA MINING & 
MFG. CO., St. Paul 6, Minn.—also makers of “Scotch” Sound Recording Tape, 
“Underseal” Rubberized Coating, “Scotchlite” Reflective Sheeting, “Safety-Walk” 
Non-slip Surfacing, "3M" Abrasives, "3M" Adhesives. General Export: Minn. Mining & 
Mfg. Co., International Division, 270 Park Avenue, New York 17, N. Y. in Canada 
Minnesota Mining & Mfg. of Canada, Ltd., London, Canada. 
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INDUSTRY 
STATISTICS 


Machine tool bottleneck grows as shipments 
lag. Appliance factory sales decline. Motor, 
generator and industrial control apparatus 
shipments show big gains. General industrial 
equipment sales also rise. Copper crisis poses 
problem for best brains in government and 
industry. NPA orders and defense items. 


Machine Tools—Reflecting the mounting production 
bottleneck in machine tools, the July ratio of unfilled 
orders to shipments rose to 27.8 to 1 as compared with 
a ratio of 9.2 to 1 in the same month last year. Shipments 
index of the National Machine Tool Builders Association 
for July was 145, off 20.6 per cent from the June figure 
of 182.8. 

Major Appliances—With the exception of electric storage 
water heaters and home freezers, factory sales of major 
appliances for the first seven months of 1951 were uni- 
formly lower than for the corresponding period a year ago. 
Jan.—July unit totals for 1951 vs 1950 were as follows: 
vacuum cleaners—1,061,335 vs 1,975,145; clothes washers 
—1,323.068 vs 2.287.535: ironers—115,400 vs 196,900; 
clothes dryers—145,766 vs 151,427; ranges—821,784 vs 
929,727; refrigerators—2,806,276 vs 3,569,318; water 
heaters—458,951 vs 431,376; home freezers—454,737 vs 
322.055. 

General Industrial Machinery—Factory shipments of 
fans and blowers in the first half of 1951 totaled $60 
million as compared with $43.6 million in first half of 
1950. Unit heater shipments amounted to $22.6 million, 
a gain of 125 per cent over the first half of last year. 
Industrial electric truck shipments during the same period 
more than doubled over those of first half 1950—2961 
units vs 1286 units. Stoker sales during the first seven 
months of 1951 totaled 10,889 units, a 21.5 per cent gain 
over the 8964 units shipped in the comparable 1950 
period. 

Motors and Generators—First half 1951 sales of frac- 
tional-horsepower motors and generators of all types by 
NEMA member and reporting companies totaled 8,560,- 
845 units, up 16.9 per cent over the 7,323,083 units 
shipped during first half 1950, and less than one million 
units short of the total shipped during all of 1949. Sales 
of integral horsepower, polyphase induction motors, rated 
1 to 200 hp, totaled 555,164 units during first half 1951 
as compared with 328,197 units sold during the same 
period in 1950, a gain of 69 per cent. 

Industrial Control Apparatus—Factory sales of those 
companies reporting their figures to NEMA during first 
half 1951 totaled $84.6 million as compared with sales of 
$51.5 million in the first half of 1950. Among the items 
contributing to this overall total were: magnetic across- 
the-line starters—$23.7 million; reduced voltage starters— 
$4.8 million; d-c general purpose controls—$1.5 million; 
rheostats and resistors—$4.7 million; steel mill and ma- 
terial handling equipment control—$7.4 million. Electronic 
and magnetic resistance welding controls totaled $2.8 
million, while a-c and d-c special purnose controls, in- 
cluding fire pump, laundry, rubber mill, paper mil] and 
similar control equipment, totaled $6.3 million. 

Television Sets—Production this vear is estimated at 
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find them in 


Up to six 10-point bank levels. Levels can 
be used independently for 10-point opera- 
tion...in pairs for 20-point operation...in 
groups of three for 30-point operation. 


Coil-spring driven; steps when the coil is 
de-energized. Operation can be either im- 
pulse-controlled or self-interrupted. 


A typical three-level 10-point switch oper- 
ating on 48 volts d-c runs approximately 
80 steps per second, self-interrupted...35 
steps per second, impulse-controlled. 


For any d-c voltage up to 110. Regularly 
provided for operation on 6, 12, 24, 48, 
60 or 110 volts d-c. 





you specify stepping switches 


From 2 to 10, or more, 25-point bank levels. 
Levels can be used independently for 25- 
point operation...or in pairs for 50-point 
operation. 


Coil-spring driven; steps when the coil is 
de-energized. Operation can be either im- 
pulse-controlled or self-interrupted. 


A typical ten-level 25-point switch operat- 
ing on 48 volts d-c or 115 volts a-c runs 
approximately 75 steps per second, self-in- 
terrupted...35 steps per second, impulse- 
controlled. 


For any d-c voltage up to 110, or for 115 
volts a-c. Regularly provided for operation 
on 6, 12, 24, 48, 60 or 110 volts d-c. 





telephone type stepping switches 













You can meet a wide range of requirements with the unusual flexibility of 
these two stepping switches. In many applications they can replace 10, 20, or 
more relays with resultant savings in space and weight. The Type 44 is minia- 
ture in size (max. 2” x 2¥@” base mount) and weight (avg. 14 oz.). Yet it 


positive stopping 

Wipers locked at each step with- 
out pawl stop blocks; this simpli- 
fies adjustment, eliminates main- 


















tenance. offers capacity, speed, and smooth-running dependability for your most com- 
plicated space and weight applications. The Type 45, the only switch of its 
kind for both d-c and a-c application, offers even greater capacity and adapt- 
“double twin” wipers ability to the exact number and arrangement of bank levels you need. Write 


for complete data in Circular 1698-A. Address: 


AUTOMATIC ELECTRIC SALES CORPORATION 
1033 West Van Buren St., Chicago 7, Ill. 
Offices in principal cities 


Bifurcated tips touch both sides 
of bank contact...give twice the 
dependability of twin contacts. 









— at —72°C R E LAY a orT INDUSTRIAL SWiTc H t s 
th switches tested to operat VAN 

efficiently at ~~ 72° C... especially A TH} ts | aa fs is fi 3 i E fi T Sa | fi 
important in military applications. 
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world’s 
largest 

assortment 
of standard 


moulds... small 


mechanical 
rubber parts 


SEE US BEFORE YOU DESIGN IT! 


Save money! Check our huge assortment 
of standard moulds — chances are we 
have just the mould you need. Lowest 
possible prices — fast, efficient service! 
Get our new 44 page catalog, today. 


bber Company 


424 N. Wood St., Chicago 22, Ill. 
WRITE, WIRE, PHONE SPECIFICATIONS — TODAY! 
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5,300,000 units as against a volume of 7,500,000 units in 
1950, according to the annual industry survey by Tele- 
vision Shares Management Company, investment advisor 
of Television-Electronics Fund, Inc. The ten principal 
manufacturers will produce a total of 3,780,000 units as 
against their estimated 1950 output of 5,337,000. RCA 
will again top the industry with production of 700,000 
units as against 950,000 in 1950, followed by Admiral 
and Philco tied both years for second with production 
this year for each estimated at 625,000 as against 875,000 
last year. Emerson, General Electric and Motorola are 
tied for third place with 400,000 units against production 
last year of 550,000, 425,000 and 660,000 respectively, 

In its annual forecast, Television Shares Management 
Company states that outlook for demand appears to be 
far more favorable than recent sales within the industry 
would indicate. Relaxation of credit controls, lower set 
prices, high and rising consumer income and the opening 
of the coast-to-coast network are cited as among the 
contributing factors to a favorable appraisal of the outlook 
for the balance of the year. 

By early next year, however, television set production 
is expected to suffer because of the tight demand for 
critical materials. An offsetting factor will be that as 
civilian production begins to fall off, production of military 
equipment will in many cases have begun to rise rapidly. 


Crisis in Copper 

The United States is facing one of the worst shortages 
of copper in its history. This critical shortage comes at a 
time when defense mobilization is being accelerated at 
top speed and while manufacturers of electrical and 
electronic equipment, auto producers and other users of 
this basic metal are clamoring for additional supplies to 
keep their plants working at peak levels. 

Four important factors enter into the current crisis in 
copper: 

(1) Demand for copper is exceptionally heavy. Despite 
high production levels in 1950 and 1951, demand for 
copper has been increasing as a result of the expanded 
rearmament program and of accompanying defense-sup- 
porting activities. At the same time, there is still need 
for civilian copper. Copper inventories (in the hands of 
brass mills, wire mills, refiners) at the start of 1950 were 
about 467,000 tons. By the beginning of 1951, they were 
down to 333,000 tons and they have been dropping lower 
as a result of strikes and stoppages. 

(2) The price mess. While U. S. producers have been 
forced to adhere to a price of 24.5 cents a lb for electro- 
lytic copper, the foreign price of copper has soared to 
levels as high as 45 and 50 cents. One result has been 
to choke off shipments of copper to the United States, a 
heavy blow to U. S. consumers. An agreement with Chile 
earlier in the year set a price of 27.5 cents a lb for 
Chilean copper but, at the same time, under the agree- 
ment, Chile could route 20 per cent of her production 
to other destinations. She has been doing that simply 
because she can get a higher price. 

(3) Strikes. The copper industry has been hit by 
crippling strikes which have cost U. S. consumers thou- 
sands of tons of vitally needed metal. The strike at the 
Garfield, Utah smelter of the American Smelting & Re- 
fining Co. is estimated to have caused a loss of 20,000 
tons of copper. In addition, it caused the shutdown of the 
Kennecott refinery in Utah. Smaller strikes throughout the 
country have also had their effect on the production of cop- 
per. But the big blow came early in September when a na- 
tion-wide strike was called against the principal copper pro- 
ducers. Kennecott settled but as of this writing, the other 
producers held out and a strike went into effect. This 
was temporarily halted by the President's invocation of 
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BARCOL. yx 








An open type, powerful, geared BARCOL MOTOR 
drives the drum in this multi-speed Gorrell & Gorrell 
Mono-drum. This motor is completely submerged in 
oil to give years of trouble-free service. The follow- 
ing features are incorporated in the Barber-Colman 
line of Synchronous Motors: 


High torque 

Self starting 

Precision made 
Geared or non-geared 
Open or enclosed 

6 hr/rev to 3600 rpm 
25-60 cycles 


Type 


eee a Rd 


KYAZ 
BARCOL 





Our engineering staff is ready to help 
you with your motor problem. Write 
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MOTOR today, outlining the application in 


which you are interested. 

OTHER BARCOL MOTORS — Unidirectional « 
Reversible * With and without reduction gearing « 
Open and enclosed. 





BARBER-COLMAN COMPANY 
of ROCKFORD, 
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f ff \ if 
Kow good can it be? 
X 


In the design, engineering and 

manufacture of electrical specialties, the 
guiding principle at Soreng is 

How good can it be? 

“Good enough” is never good enough. 

Our designers, research and development 
engineers, our production specialists—all are 
constantly working to make Soreng products 
better than ever. 


This is your assurance that every Soreng 
component—solenoid, switch, terminal 
or other electrical specialty—is 

the finest of its kind today... 

and will continue to be tomorrow. 


Specialists In Electrical 
Specialties and America’s 
Largest Manufacturer of Solenoids 


FEES 


9555 Eden Ave., Schiller Park, Ill 
Plants: Schiller Park, Ill. « 


(Chicago Suburb 
Fremont, Ohio 


SYV7RON 


SELENIUM 
RECTIFIERS 


1” sq. to 12” x 16” cells — in 
stacks, or single cells for customer 
assembly. 


Made by a new process to a uni- 
form, high quality, for continuous, 
heavy-duty service. 


Write for literature. 


SYNTRON CO. 
490 Lexington, Homer City, Pa. 


ULCAN 


WSS Lie we ES 


= ee won 


PO Pa CL 


VULCAN ELECTRIC CO 


DANVERS G2 MASS 


the Taft-Hartley Act but the outcome still hangs in the 
balance. 

(4) Copper Scrap. This vital material has virtually 
vanished from the market. Prior to the issuance of ceiling 
prices by the OPS, scrap dealers unloosed a flood of 
material on the market. Since then, the dealers have been 
holding onto scrap until they can accumulate sufficient 
tonnages to ship in carload lots in order to take advantage 
of OPS premiums. The disappearance of copper scrap 
has caused government officials to urge the institution 
of the nonferrous scrap metal drive. 

The government has been making intensive efforts to 
cope with the copper crisis. Perhaps the most dramatic 
move was made in August when the Munitions Board 
unfroze some 25,000 tons of copper from the national 
stockpile to help consumers meet their needs for the 
month. This stockpiled copper had been kept for security 
reasons and permission from the President was needed to 
unfreeze it. However, the NPA found that it simply could 
not allocate sufficient copper for the month and that it 
would need at least 10,000 tons of additional metal to 
meet consumer requests. It is understood that the re- 
maining 15,000 tons will probably be allocated for 
October and November. 

By setting up its CMP program, the government is 
atte mpting to channel copper only into those hands where 
it would do the most good. However, there has been some 
dissatisfaction with the program, some industry factors 
claiming that the CMP license today is only a “hunting” 
license and no guarantee that its owner w ill be able to 
get the metal. 

There seems to be no question that unless the dual price 
system in copper is straightened out, the muddle in the 
metal will continue. Most observers believe that some 
steps will be taken by the government in due time. The 
action—during the summer—permitting custom smelters 
to price their copper produced from foreign ores and 
concentrates at 27.5 cents a lb was regarded as a step 
in the right direction and made available thousands of 
tons of copper to consumers. 

It is also hoped that the strike situation will be resolved 
so that the industry can operate without fear of imminent 
stoppages. At the same time, domestic producers are 
seeking to step up output at mines. Government spokes- 
men, however, have pointed out that no appreciable in- 
crease in this direction can be expected before 1953. 

Meanwhile, the scramble for copper goes on at a 
crazy pace. U. S. consumers have been willing to pay 
abnormal premiums for foreign copper because of their 
urgent need for metal. The NPA may have to dig deeper 
into the stockpile to get sufficient supplies to meet monthly 
CMP needs and every pound of copper taken out of the 
stockpile means | lb less for the time when this country 
is threatened with actual physical danger. Ingot makers 
are planning to shut down their plants because of a 
shortage of copper scrap. 

The problem is one for the best brains in government 
and industry. Unless the crisis in copper is eased in the 
next few months, it will threaten the very heart of the 
defense mobilization program. 


Checklist of New NPA Orders 
and Other Defense Production News 


Note: Complete copies of the orders noted here 
are obtained without charge from the Office of 
Public Information, National Production Authority 
U. S. Department of Commerce, Washington 25. 
D. C. NPA also makes available (at an annual 
subscription of $2.50) its “Defense Production 
Record,” an official weekly summary of NPA orders. 
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HUMIDOLAIN @— casouariy reteases moisture 


je HUMIDOLAIN 
Se Nee NI. 
te THERMOLAIN 
% VITROLAIN 


wk NUBLAC = PORCEBAIN-COMPANY 


te COMMERCIAL 
vere 41 MUIRHEAD int TRENTON, N.J. 
Pia TU: 


TEFLON MAGNET WIRE 


FOR HIGHEST TEMPERATURE APPLICATIONS 


Warren Wire Company is now producing in quantity 
Teflon insulated Magnet Wire. 


SIZES — 14 through 45 
Single, Heavy, Triple and 
Quadruple thickness, NEMA STANDARDS 
We invite inquiries where requirements call for: 
small SPACE FACTOR 


HIGHEST ABRASION RESISTANCE 
FLEXIBILITY AND ADHERENCE 
DIELECTRIC STRENGTH 
RESISTANCE TO CHEMICALS 


and it will withstand temperatures of 250 centigrade. 


WARREN WIRE COMPANY, Pownal, Vermont 
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maintain quality 
in equipment 


TRANSFORMERS 


If you build or operate electrical equipment, you'll be 
wise to consult STANDARD about transformers that are 
designed to fit your specific needs. 


STANDARD Transformers are of sound basic con- 
struction, built along the lines you require with plenty of 


reserve. And the best part of all—STANDARD “know- 
how” means that you get the most for your money. 


EXCLUSIVELY TRANSFORMER DESIGNERS 
AND MANUFACTURERS FOR 30 YEARS 


For more than 30 years, STANDARD has 
maintained its reputation for designing and 
building high-quality transformers in a wide 
range of capacities from 50 VA to 20,000 KVA 
for use with all types of equipment on every 
continent. Write today for literature. 


OFFICES IN PRINCIPAL CITIES 


UEC Ra tae 


WARREN, OHIO 
(EXCLUSIVELY DESIGNERS AND MANUFACTURERS OF TRANSFORMERS) 


List of Basic Materials and Alternates; To Be pub- 
lished every two months, list includes nearly 400 materials 
grouped alphabetically within their commodity classifica- 
tions according to whether the supply of each is (1) 
very short, (2) in approximate balance with essential 
demand, or (3) fair to good. 

In Steel, the tightening of alloys has moved all alloy 
castings into Group I where all types of sheet and strip 
have followed. An increasing threat to winter steel pro- 
duction continues to be an unseasonable shortage of 
scrap. 

Among larger tonnage nonferrous materials copper is 
most critical. Good domestic copper production in spite 
of recent strikes has not been enough to affect loss in 
foreign imports of concentrates and ores, due to inflated 
world prices. Refined copper and copper and brass scrap 
are very short with some open facilities in refining and 
fabricating. 

Increased imports are needed to relieve the shortage 
in tin and lead, but probably must await adjustment in 
world market prices. Zinc is tight because 70 per cent of 
its tonnage is taken by the three controlled materials, 
steel, copper, and aluminum, largely in galvanizing, brass, 
and aluminum alloys. 

Recent increased production of synthetic rubber has 
failed to ease rubber supplies generally, since this in- 
crease is balanced by a decrease in available natural 
rubber plus increased military demand. Mica paper is 
being used in certain applications to replace mica splittings 
in capacitors. Reinforced plastics are finding many uses 
for all-weather applications. Glass fibers are replacing a 
widening range of materials ranging from asbestos to 
silk. Use of stainless clad equipment is conserving nickel 
by replacing solid stainless. 

A selected list of Group 1 items follow (in very short 
supply): 

Group I-A—Metals 
a—Nonferrous: Alkyl Phenols 

Aluminum Copper-9-hydroxyquinolinol- 

( opper ate 

Lead Nylon, plastic type 


Group I-B—Chemicals 


Magnesium 
Selenium 
Titanium 
Tin 
Zinc 
b—Precious: 
Iridium 
Osmium 
Platinum 


c—Ferrous alloy elements: 


Cobalt 
Columbium 
Molybdenum 
Nickel 
Tantalum 
Tungsten 
|—Ferrous: 
Bars, cold drawn: 
Alloy 
Carbon steel 
Bars, hot rolled: 
Alloy 
Carbon steel 
Castings: 
Carbon steel 
Iron alloy gray: 
Heavy, over 
Iron, malleable 
Steel, low alloy 


Phenol 

Phenolic resins 
Polyethylene resins 
Polytetrafluorethylene 
Resorcinol resins 
Thiokol-polymers 


Group I-E—Miscellaneous 
Asbestos: 
Chrysotile: Crude and 
spinning fibers 
Amosite 
Diamonds: 
Graphite: 
Electrodes, 
special shapes 
Mica: 
Muscovite block and film, 
good stained and better 
Bookform splittings 
Rubber: 
Guayule 
Latex 
Natural 
Synthetic 


Industrial 


3,000 Ibs 
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fetric Auto-Lite Co., Port Huron, Mich. 
oer Wire Corporation, Fort Wayne 6, 
Ind 

general Electric Co.,_ Apparatus Dept., 
Schenectady 5, ms Be 

gudson Wire Co., Winsted Div., Winsted, 


weabesten Products Corp., New Haven 4, 
peatiog’s Sons Co., John A., Trenton 2, 
N. J. 
tome Cable Corp., Dept. EM10, Rome, 
. ¥ 


N. 7. , 
warren Wire Co., Inc., Pownal, Vt. (Te- 


flon ) 
wheeler Insulated Wire Co., Inc., 1105 


wiIRE, MAGNETIC RECORDING. 
See Magnetic Recording Wire. 


WIRE, NICKEL. See Nickel and Nickel 
Alloys. 


WIRE, RESISTANCE 
Co., Wilbur B., 

= Newark 4, N. J 

Driver-Harris Co., Harrison, N. J. 


150 Riverside 





ream 


[AGS 


| «Big Variety 

+All Btyles and sizes 

«Fer aireraft—radio—tele- 

phone—Motor and generator 

manufacturers—etc. 

Free samples and literature 
upon request 


Nalenal Band & Tag Co. 


Dept, 9-408, NEWPORT, KY. 
REREAD 0 2 BEN sa 









Hoskins Mfg. Co., 4445 Lawton Ave., 
Detroit 8, Mich. 

Jelliff Mfg. Corp., C. 0O., Southport, 
Conn. 

WIRE, SILVER. See Sjlver and Silver. 
Alloys; Nickel Silver. 


WIRE STRIPPERS. See Strippers, Wire. 
WIRE, TUNGSTEN, See Tungsten. 


WIRING HARNESSES. See Harnesses 
and Assemblies, Wire. 


WORMS AND WORM WHEELS. See 
Gears and Pinions. 


WRENCHES, SOCKET SCREW. See 
Socket Screw, Keys and Winches. 


YARNS, BRAIDING & SERVING. See 
Fabrics, Insulating. 


ZINC 

Federated Metals Div., American Smelt- 
ing & Refining Co., 120 Bway, N. Y 
& &. fF. 

New Jersey Zinc Co., 160 Front, New 
Vek 7. XS. ¥. 


To communicate with “any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 203. 





METAL 
IDENTIFICATION 
TAGS OF EVERY 

DESCRIPTION 


For marking cables, leads, and 
bundling groups of wires! 


e Easy to apply 
e Aluminum, Steel, Brass or Zinc 








TRANSFORMER 


CHIEF ENGINEER 


| Needed to direct activities of transformer design 


| group. 


| Supervisory experience and technical knowledge of 
| audio and radio frequency transformers desired. 


Very good position for right man. Salary open. 


Write, phone or wire 
Mr. A. H. Ford 


BENDIX RADIO 


Baltimore 4, Md. 
Phone: Towson 2200 


|WIRE-CORD and CABLE 


XTOBER 195) 


OUR 
GEOGRAPHICAL 
LOCATION 
MEANS 

QUICK 


SERVICE 


Plastics Molding Techniques 


and Problems 


RODUCTION methods, molding problems, spe- 

cial mold-design kinks and related subjects all 
constitute an important phase of plastics application 
which the design engineer should know. As part of 
its overall plastics editorial coverage, ELECTRICAL 
MANvuFacturRinc has published the following articles 
specifically on this phase: 


Small-Run Production Parts from Polyester Casting 
Resins, August 1951, page 118. A rapid, economical 
method for producing small runs; also for making ex- 
perimental models. 


Molding and Extrusion of Teflon, May 1951, page 112. 
Description of special techniques required for this 
material. 


Machining Glass-Reinforced Plastics, DeGember 1950, 
page 236. Practical “how-to” information on com- 
pression-molding of these materials, principally by 
means of glass-fiber preform techniques utilizing the 
polyester resins. 


Machining Glass-Reinforced Plastics, December 1950, 
page 114. Practical methods developed by the Bureau 
of Ships produce satisfactory results. 


Low-Cost Finishing of Plastics Parts, August 1950, page 
120. An “airless” blasting method uses suitable abra- 
sives thrown by centrifugal force from a_ storage 
hopper. 


Gas-Welding of Plastics, July 1950, page 117. Improved 
technique makes it possible to economically fabricate 
large or complex parts from standard sheets and 
sections. 


Plastics Molding Problems, May 1950, page 124. Some 
common molding problems are taken apart to give the 
design engineer a better viewpoint of how to design 
his plastics part so as to avoid molding-shop trouble. 


Injection Molding for Thermosets, April 1950, page 124. 
Design and operating details of a British-developed 
machine that applies injection-molding techniques and 

production rates to phenolics and ureas. 


Plastics Parts Design, August 1949, page 114. Analysis 
of factors affecting parts design. The design engineer's 
responsibility for integrating these factors (materials, 

types of molds, methods of molding) is stressed. 


Design Problems and Solutions in Molding Thermoplastic 
Coil Forms, March 1949, page 96. A step-by-step 
case-history analysis describing experimental molds 
and other test means required to solve molding prob- 
lems in producing coil forms for business machines. 


Plastics Design Factors in Transfer-Molding Techniques, 

February 1948, page 96. What the transfer-molding 
technique is; what advantages and disadvantages it 
presents to the design engineer; what design factors 
have to be considered. 
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Telechron clock! 
. Cantrun wrong... 


...and that’s what 
clinched the sale! 


® 
3 a TIMERS 
Moral: People know the Telechron trade-mark and The Low-Cost Plus 


what it stands for. Let powerful advertising and widespread 
. y ° . e 
ownership of Telechron electric clocks go to work for you. that ui ches the Sale 
Install Telechron timers in your ranges. n - 
y ; Telechron Synchro-Sealed Motor is synchronized perfectly wi 
TELECHRON DEPARTMENT. GENERAL ELECTRIC COMPANY local electric power plants, eo it has to ran right. 
310 MAIN STREET. ASHLAND. MASS. 


Need skilled help on “‘emergency” contracts? Telechron Inc. has available capacity for defense orders. New brochure, “Precision 
on the Production Line” gives a quick picture of personnel capabilities and mass production facilities. Write for your copy today. 
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